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PEEFACE. 


This  Manual  pretends  to  be  little  more  than  a  com- 
pilation from  the  best  and  most  recent  works  on  Sur- 
gery. It  is  intended  to  supply  what  the  author  believes 
is  a  widespread  want,  viz.,  a  small  book  containing 
directions  for  the  immediate  treatment  of  all  those  vari- 
ous emergencies  with  which  the  general  practitioner 
may  be  called  upon  to  deal  at  any  moment.  The  aim 
has  been  throughout  to  condense  as  much  as  possible, 
without  sacrificing  precision  and  clearness  in  details. 
A  chapter  on  the  various  emergencies  attending  Par- 
turition,  and  also  one  on  the  treatment  of  Poisoning, 
have  been  introduced  as  affording  information  upon 
conditions  particularly  liable  to  arise  at  any  moment, 
and  requiring  precise  and  immediate  treatment.  The 
chapter  on  Antiseptic  Treatment  has  been  kindly  writ- 
ten by  Dr.  Bishop,  at  the  request  of  Professor  Lister, 
and  embodies  the  most  recent  and  exact  directions  for 
the  effectual  carrying  out  of  this  method. 
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rendered  to  me  by  Mr.  G.  Lawson  in  the  compilation 
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CHAPTEE    I. 

INJURIES    TO   THE   HEAD. 

WOUNDS  OF  THE  SCALP — FRACTURES  OF  THE  SKULL — TREPHIN- 
ING— INJURIES  TO  THE  FACE  —  FRACTURE  OF  THE  NASAL 
BONES — FOREIGN  BODIES  IN  THE  EAR  AND  NOSTRIL — EPIS- 
TAXIS — FRACTURES  AND  DISLOCATIONS  OF  THE  JAW — IN- 
JURIES   TO    THE    SPINE. 

Wounds  of  the  scalp  are  generally  flap-wounds,  and, 
however  extensive,  the  flap  should  be  thoroughly  cleans- 
ed, replaced,  and  kept  in  position  by  silver-wire  sutures 
and  strapping.  Care  must  be  taken  not  to  include  any 
part  of  the  occipito- frontalis  muscle  in  the  sutures.  The 
same  treatment  will  be  pursued  if  the  bones  of  the  skull 
are  exposed.  As  a  rule,  these  w^ouncls  are  not  followed 
by  erysipelas.  Punctured  wounds  are  sometimes  fol- 
lowed by  diff*use  inflammation,  and  if  suppuration  takes 
place,  very  free  incisions  down  to  the  bone  must  be 
made. 

Fractures  of  the  skull  may  occur  in  the  vault  or  at 
the  base.  In  the  vault,  fractures  are  generally  the  re- 
sult of  direct  violence.     The  external  table  alone  may 
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be  driven  in,  especially  over  the  frontal  sinuses,  or  a 
very  slight  injury  to  the  external  table  may  be  accom- 
panied by  extensive  fracture  of  the  inner  table.  Very 
extensive  depressions  of  bone  may  exist,  especially  under 
the  temporal  muscles,  without  the  possibility  of  dis- 
covery, whilst  extravasations  of  blood  under  the  scalp 
may  be  mistaken  for  depressed  fractures.  If  there  be  a 
wound  down  to  the  bone,  care  must  be  taken  not  to  con- 
found the  cranial  sutures  with  fissured  fracture.  The 
distinguishing  point  is,  that  a  fissure  presents  a  red  line 
along  the  course  of  the  fracture. 

Simple  fractures  with  depression,  and  comminuted 
fractures  unaccompanied  with  a  wound  of  the  scalp, 
without  brain  symptoms,  are  not  to  be  interfered  with. 
Neither  should  an  operation  be  proposed  if  the  symp- 
toms are  slight,  as  they  may  arise  from  mere  concussion. 
If,  on  the  other  hand,  the  nature  of  the  accident  and  the 
severity  of  the  symptoms  indicate  severe  compression 
and  contusion  to  the  brain,  trephining  for  the  local  in- 
jury is  worse  than  useless.  In  children,  compound  de- 
pressed fractures,  if  no  brain  symptoms  are  present, 
should  be  let  alone. 

In  compound  comminuted  fractures,  with  depression, 
the  bone  should  be  at  once  elevated,  without  waiting  for 
symptoms,  and  if  needful  the  trephine  should  be  used. 
Any  spicula  of  bone  penetrating  the  substance  of  the 
brain  should  be  removed,  if  this  can  be  accomplished 
without  damage  to  the  brain-tissue.  In  local  injuries  to 
the  skull,  especially  in  those  arising  from  blows  with 
sharp  instruments,  if  symptoms  of  compression  ensue, 
the  depressed  bone  should  be  elevated.  If  the  injury 
be  such  as  to  make  it  probable  that  the  middle  menin- 
geal artery  is  wounded,  the  trephine  may  be  used  near 
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the  anterior  inferior  angle  of  the  parietal  bone,  for  the 
purpose  of  letting  out  the  effused  blood. 

The  instruments  required  for  the  operation  of  trephin- 
ing are — 1.  Scalpel;  2.  Trephine;  3.  Hey's  saw;  4. 
Elevator ;  5.  Bone  forceps ;  6.  Probe,  with  flattened  or 
pointed  extremity. 


Fig.  1. 


The  patient's  head  having  been  shaved,  make  a  free 
crucial  incision  down  to  the  bone  over  the  site  of  the 
fracture,  and  dissect  back  the  flaps.  Place  the  central 
pin  of  the  trephine,  fixed  as  at  A,  on  the  edge  of  the 
sound  bone,  and  cut  into  the  outer  table  by  a  semi- 
rotatory  movement ;  when  a  sufficient  groove  is  made  in 
the  bone,  withdraw  the  pin  of  the  trephine,  as  at  B,  and 
complete  the  section  of  the  outer  table;  cut  through 
the  inner  table  with  great  caution.  The  bits  of  bone 
being  removed,  raise  the  depressed  portion  with  the  ele- 
vator (Fig.  2).  It  may  be  possible,  by  the  use  of  Hey's 
saw  (Fig.  3),  to  saw  off  a  projecting  bit  of  sound  bone. 
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and  thus  get  room  for  the  use  of  the  elevator,  without 
recourse  to  the  trephine.      Bring  the  wound  together 


Fig.  2. 


without  sutures,  and  apply  water-dressing.  If  trephin- 
ing for  effused  blood,  and  none  be  found  between  the 
bone  and  dura  mater,  but  that  membrane  bulges  into 


Fig.  3. 
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the  wound,  it  is  advisable  to  open  it,  as  blood  may  be 
eifused  beneath  it. 

Fractures  of  the  base  are  generally  the  result  of  in- 
direct violence,  except  in  the  nostrils  and  orbit,  through 
which  foreign  bodies  are  sometimes  thrust  into  the  brain. 
In  fractures  through  the  orbital  plate  of  the  frontal,  blood 
appears  first  beneath  the  ocular  conjunctiva,  then  it 
spreads  to  the  eyelids,  the  lower  one  being  generally  the 
first  affected.  Bleeding  from  the  nose  and  mouth  if 
continuous^  indicates  fracture  though  the  ethmoid,  body 
of  the  sphenoid,  or  basilar  process.  Large  and  continu- 
ous bleeding  from  the  ears  points  to  fracture  through 
the  petrous  portion  of  the  temporal.  So,  too,  the  pro- 
fuse discharge  of  cerebro-spinal  fluid  indicates  rupture 
of  the  cerebral  membranes.  In  fractures  of  the  base 
the  following  symptoms  indicate  injury  to  nerves: 
Loss  of  smell  and  sight  indicate  injury  to  the  1st  or  2d 
pair;  ptosis  and  dilated  pupil  to  the  3d;  paralysis  of 
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the  face  and  loss  of  sensation  on  the  injured  side,  loss 
of  taste  and  sensation  on  the  same  side  of  the  tongue, 
and  loss  of  sensation  in  the  nostril,  to  the  5th  ;  internal 
strabismus,  to  the  6th ;  loss  of  hearing  and  facial  paral- 
ysis, to  the  7th.  The  8th  and  9th  pair  are  seldom  in- 
jured ;  but  when  they  are,  aphonia,  dysphagia,  and  dysp- 
noea are  the  prominent  symptoms. 

Wounds  of  the  face  should  be  brought  together  very 
accurately,  if  possible  with  plaster  only,  the  surface  being 
painted  over  with  flexile  collodion.  The  strapping 
should  not  be  removed  for  some  days,  unless  swelling 
and  redness  appear.  When  the  wound  cannot  be  kept 
in  apposition  with  plaster  alone,  serrefines  will  be  found 
useful,  as  avoiding  the  cicatrix  left  by  a  suture.  For 
sewing  wounds  about  the  eyelids  a  very  fine  curved 
needle  is  the  best,  and  the  operation  is  much  facilitated 
by  the  use  of  a  needle-holder  such  as  that  shown  in  Fig. 
4.     In  wounds  of  the  eyelids  the  fine  ophthalmic  silk 


Fig.  4. 


will  be  found  sufficient  when  the  skin  only  is  involved. 
If  the  tarsal  cartilage  is  cut  through  by  a  clean  incision, 
a  very  fine  needle  should  be  inserted  close  to  the  tarsal 
edge,  and  the  edges  drawn  together  with  a  twisted  suture 
of  fine  silk.  If  the  cut  through  the  cartilage  is  jagged, 
it  is  better  to  pare  the  edges  with  a  small  scalpel,  and 
then  bring  them  together  as  above.  In  the  eyebrow 
care  should  be  taken  to  preserve  the  line.  In  wounds 
of  the  ears  and  nose  the  greatest  care  should  be  taken  to 
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replace  the  parts  and  fix  them  with  sutures.  This  should 
be  done  under  the  most  unpromising  circumstances. 
Wounds  through  the  thickness  of  the  lips  should  be 
brought  together  with  hare-lip  pins,  care  being  taken 


to  keep  the  exact  red  line  of  the  lips;  in  order  to  effect 
this  the  first  pin  introduced  should  be  at  the  margin  of 
the  lips. 

Foreign  bodies  may  be  removed  from  the  nose  with 
ordinary  polypus  forceps,  or  by  those  figured  below 
(Fig.  6).  Or  a  current  of  water  may  be  injected  up  the 
opposite  nostril,  when  if  the  patient  is  directed  to  keep 
the  mouth  open,  it  will  return  behind  the  foreign  body 
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and  eject  it.  For  this  and  other  like  purposes  the  siphon- 
tube  (Fig.  5)  will  be  found  very  useful,  the  force  of  the 
current  being  regulated  by  the  height  at  which  the  jug 
containing  the  water  is  placed.*  For  removing  foreign 
bodies  from  the  ear  a  current  of  water  will  very  fre- 
quently suffice,  but  if  this  fails  then  the  forceps  (Fig.  6) 


Fig.  6. 


made  by  Meyer  and  Meltzer  are  the  best  I  know.  They 
combine  very  great  fineness  Avith  wonderful  power  and 
strength.     In  young  and  timid  children  it  is  better  to 


*  The  perforated  weight,  a,  is  placed  at  m  in  the  bottom  of  the 
jug.  The  india-rubber  tube  is  then  curled  up  under  the  water, 
and  left  for  a  couple  of  minutes.  Then  raise  the  jug  to  the  re- 
quired height,  and  pinching  the  tube  at  c  between  the  forefinger 
and  thumb,  draw  it  out  over  the  brim  of  the  jug  to  c^,  when,  being 
converted  into  a  siphon,  water  will  run  continuously  through  the 
nozzle  V.  For  injecting  the  nostrils  salt  and  water  should  always 
be  used,  water  alone  being  very  painful. 
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administer  chloroform,  if  any  difficulty  occurs  in  remov- 
ing the  foreign  body. 

Epistaxis  may,  when  slight,  be  arrested  by  making 
the  patient  snuff  up  tannic  acid,  or  by  injecting  a  cur- 
rent of  iced  salt  and  water  through  the  nostril  with  the 
siphon-tube,  as  described  above.  If  it  be  needful  to 
plug  the  posterior  nares,  the  usual  instrument  recom- 
mended is  Bellocq's  canula  (Fig.  7).     By  this  a  plug  of 


Fig.  7. 


lint  or  compressed  sponge  is  drawn  up  into  the  poste- 
rior nares,  through  the  mouth.  The  ends  of  the  string 
being  left  hanging  from  the  nostrils,  are  separated,  and 
tied  over  a  plug  of  lint  placed  in  the  anterior  nares.  A 
flexible  gum-elastic  catheter  is  a  good  substitute  for  the 
canula,  the  silk  or  whipcord  being  passed  down  through 
the  eye  of  the  catheter.  An  ingenious  instrument,  made 
by  Meyer  and  Meltzer,  is  here  figured  (Fig.  8).     In  its 
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Fig.  8. 


collapsed  condition  it  is  introduced  along  the  floor  of 
the  nostril.  The  thin  india-rubber  bag  may  then  be 
blown  up,  thus  exercising  pres- 
sure on  the  whole  interior  of 
the  cavity;  or  it  may  be  dis- 
tended with  iced  water,  a  con- 
stant current  being  sent  through 
it,  passing  in  at  the  upper  tube 
and  out  at  the  lower  one.  Be- 
fore plugging  care  should  be 
taken  to  syringe  out  all  clots, 
which  are  often  the  cause  of  the 
hemorrhage  being  kept  up. 

In  fractures  of  the  nasal  bones 
with  displacement,  all  that  can 
be  done  is  to  replace  the  bones 
as  accurately  as  possible,  by  pres- 
sure from  within  the  nostril.  A 
female  catheter  is  the  instrument 
usually  recommended  to  effect 
this,  but  its  point  is  too  large, 
especially  w^hen  the  parts  are  swollen, 
small  sound  will  be  found  better  adapted, 
of  the  nostrils  is  of  any  use.  In  displacement  of  the 
septum,  a  plug  in  both  nostrils,  with  a  well-fitting  gutta- 
percha shield  on  the  nose  outside,  will  be  found  of  ad- 
vantage. 

The  superioi*  maxillse  are  subject  to  various  injuries, 
but  there  is  seldom  room  for  more  treatment  than  that 
afforded  by  evaporating  lotions  and  ordinary  retentive 
bandages.  The  two  bones  are  sometimes  separated  from 
one  another,  but  reunion  takes  place  without  much  in- 
terference on  the  part  of  the  surgeon.     Fracture  of  the 


The  end  of  a 
ISTo  plugging 
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nasal  process  is  treated  in  the  same  way  as  fracture  of 
the  nasal  bones.  A  very  serious  deformity  is  caused  by 
depression  of  the  malar  bone  and  fracture  of  the  antrum. 
The  deformity  may  be  remedied  by  making  an  opening 
into  the  antrum  through  the  alveolar  process,  and  then 
pressing  up  the  malar  bone  with  a  sound,  or,  as  recom- 
mended by  Hamilton,  making  a  small  incision  through 
the  cheek  at  the  anterior  margin  of  the  masseter  muscle, 
and  then  introducing  a  hook  under  the  zygoma,  and 
thus  lifting  it  up.  Before  having  recourse  to  these 
severe  measures,  an  attempt  should  be  made  to  replace 
the  bone  by  pressing  with  the  thumb,  through  the  mouth, 
against  the  zygoma.  Fractures  of  the  zygoma  are  only 
of  consequence  when  the  fragments,  projecting  inwards, 
enter  the  tendon  of  the  temporal  muscle  and  impede  the 
movements  of  the  lower  jaw.  Reduction  should  then 
be  attempted  from  within  the  mouth.  In  fractures  of 
the  alveolar  process  the  teeth  in  the  broken  fragment 
should  be  secured  to  a  firm  tooth,  if  there  is  one,  by 
silver  wire ;  or  a  mould  of  gutta-percha  may  be  fitted. 

Fractures  of  the  lower  jaw  are  generally  the  result  of 
much  violence.  Fractures  are  more  frequent  in  the 
body  of  the  bone,  and  they  generally  happen  at  or  near 
the  mental  foramen.  If  it  be  a  single  fracture  it  is 
easily  detected  by  pressing  the  posterior  fragment  in- 
wards, when  mobility  and  crepitus  will  be  discovered. 
If  the  fracture — as  is  not  unfrequently  the  case — be 
double,  then  it  is  discovered  by  taking  the  central  frag- 
ment between  the  finger  and  thumb  and  moving  it. 
Fractures  at  the  angle  and  ascending  ramus  present  the 
same  features  as  those  of  the  body,  only  there  is  less 
displacement  and  mobility.  Fractures  of  the  coronoid 
are  rarely  met  with,  but  a  severe  blow  on  the  chin  will 
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sometimes  fracture  the  neck  of  one  or  both  condyles. 
This  may  be  discovered  by  the  pain  at  the  seat  of  frac- 
ture, on  moving  the  jaw,  and  by  crepitus,  which  the 
patient  can  himself  generally  feel  and  hear.  The  chin  is 
also  turned  towards  the  affected  side,  which  will  distin- 
guish it  from  dislocation.  In  the  treatment  of  fracture 
of  the  jaw,  all  teeth  that  are  very  much  loosened  from 
their  sockets  should  be  removed.  If  there  is  much  dis- 
placement, and  the  teeth  contiguous  to  the  fracture  are 
sound,  they  should  be  tied  together  either  with  silver 
wire  or  thick  silk;  but  this  should  be  avoided  if  possi- 
ble. The  simplest  and  most  efficacious  form  of  bandage 
is  the  one  figured  (Fig.  9).     It  is  made  with  a  piece  of 


Fig 


bandage  or  muslin,  a  yard  long,  and  four  inches  wide. 
A  slit  four  inches  long  is  made  longitudinally  in  the 
centre,  and  the  ends  of  the  bandage  are  torn  down  to 
within  three  or  four  inches  of  this  slit.  The  chin  is 
then  placed  in  the  slit,  the  anterior  tails  are  tied  behind 
the  nape  of  the  neck,  the  posterior  ones  over  the  top  of 
the  head,  and  the  two  connected  together. 
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The  lower  jaw  may  be  dislocated  in  one  or  both  sides. 
In  both  the  displacement  is  forwards.  The  double  dis- 
location is  the  most  frequent.  The  condyles  are  drawn 
upwards  and  forward  by  the  action  of  the  pterygoid  and 
temporal  muscles,  and  the  coronoid  processes  rest  on  the 
back  of  the  superior  maxillae.  The  symptoms  are — 
widely  open  mouth,  and  immobility  of  the  jaw,  with 
considerable  pain,  loss  of  power  of  deglutition  and  articu- 
lation. The  dislocation  may  be  reduced  in  two  ways. 
Place  the  patient  on  the  floor  with  the  head  between 
your  knees.  Then  put  two  pieces  of  cork  as  far  back  as 
possible  between  the  molars  on  either  side.  Press  the 
j3oint  of  the  chin  steadily  and  directly  upwards.  Or, 
standing  in  front  of  the  patient,  place  your  two  thumbs 
well  guarded  with  a  towel  between  the  last  molars. 
Grasp  the  jaw  firmly  with  the  hands.  Press  downwards 
and  backwards  with  the  thumbs,  and  at  the  same  time 
elevate  the  chin. 

Sprains  of  the  spine  are  found  principally  in  the  cer- 
vical and  lumbar  regions.  In  the  neck  they  are  accom- 
panied with  intense  pain,  and  partial  loss  of  power  in  the 
arms  and  legs,  with  numbness  and  pricking  throughout 
the  body.  In  the  lumbar  region  there  is  general  pain 
across  the  loins,  with  considerable  swelling,  and  fre- 
quently hsematuria.  But  the  line  of  spinous  processes 
is  found  level,  and  the  pain  on  pressure  cannot  be 
limited  to  any  particular  spot.  Perfect  rest  and  hot 
fomentations  are  alone  required. 

Fractures  of  the  spine  above  the  level  of  the  fourth 
cervical  vertebra  cause,  as  a  rule,  instant  death.  In  the 
cervico-dorsal  region  fracture  frequently  takes  place. 
All  below  the  point  of  fracture  is  paralyzed,  but  there 
is  sensation  as  low  as  the  nipples.     Breathing  is  entirely 
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carried  on  by  the  diaphragm  and  the  serratus  magnus. 
In  the  dorsal  region,  between  the  fourth  and  the  tenth 
vertebrae,  tliere  is  generally  complete  paralysis  of  the 
lower  extremities,  of  the  abdominal  muscles,  and  of  the 
bladder  and  rectum.  Respiration  is  imperfectly  per- 
formed by  the  diaphragm  and  upper  part  of  the  thorax. 
In  the  lumbar  region  there  may  be  an  absence  of  paral- 
ysis, or  if  it  is  present  in  the  erect  position,  when  the 
patient  is  placed  on  his  back  the  fractured  parts  are  re- 
placed, and  he  recovers  the  use  of  his  lower  extremities. 
All  motion  of  the  spine  should  be  guarded  against 
during  the  removal  of  the  patient,  by  placing  him  on  a 
door,  or  board.  If  the  fracture  be  cervical,  the  head 
should  be  surrounded  with  a  sack  filled  with  sand,  to 
prevent  all  motion.  The  clothes  should  be  cut  off,  to 
avoid  disturbance.  If  much  displacement  is  apparent, 
gentle  stretching  may  be  employed,  but  all  violent  pull- 
ing avoided.  Bleeding  should  not  be  resorted  to.  A 
catheter  should  at  the  earliest  moment  be  introduced, 
and  the  urine  drawn  off. 
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CHAPTER   II. 

INJURIES   TO   THE   EYE. 

INJURIES  OF  THE  CONJUNCTIVA,  CORNEA,  AND  SCLEROTIC — THE 
IRIS — THE  LENS — THE  CHOROID — INJURIES  FROM  CHEMICALS 
— FOREIGN  BODIES  WITHIN  THE  EYEBALL — EXCISION  OF  THE 
EYEBALL — INJURIES    TO    THE    ORBIT. 

Sudden  eifusions  of  blood  sometimes  take  place 
beneath  the  conjunctiva,  following  a  sneeze,  or  some 
other  violent  exertion.  They  produce  considerable 
alarm,  but  call  for  no  treatment.  Lacerations  of  the 
conjunctiva  produce  much  swelling,  but  it  is  seldom 
needful  to  do  more  than  keep  the  eye  closed,  and  apply 
some  evaporating  lotion.  If  a  large  flap  is  torn,  it  may 
be  sometimes  necessary  to  put  in  a  suture  or  two  of  fine 
ophthalmic  silk.  Very  small  curved  needles  are  the 
best  for  the  purpose,  used  with  the  needle-holders, 
figured  above  (Fig.  4,  p.  13). 

Very  minute  portions,  generally  of  iron,  become  im- 
bedded in  the  epithelium  of  the  cornea.  They  cause 
great  pain,  lachrymation,  and  intolerance  of  light.  To 
remove  them,  seat  the  patient  in  a  chair,  and  standing 
behind  him,  draw  up  the  upper  lid,  and  steady  the  globe 
of  the  eye  with  the  fore  and  middle  finger  of  one  hand, 
whilst  with  the  other  pick  out  the  foreign  body  with  a 
small  spud  or  chisel  (Fig.  10).  This  little  instrument 
for  the  pocket  contains  on  one  side  a  curette,  which  is 
very  useful  for  everting  the  lids,  and  other  purposes, 
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whilst  on  the  other  side  is  the  spud.  Care  must  be  taken, 
if  the  foreign  body  is  deeply  fixed,  not  to  press  it  into 
the  anterior  chamber ;  and  if  there  be  danger  of  this,  a 
broad  needle  must  be  passed  into  the  anterior  chamber 
from  the  corneal  edge,  and  pressed  against  the  cornea 

Fig.  10. 


immediately  behind  the  foreign  body,  which  can  then 
be  picked  out  with  another  needle.  For  this  operation 
there  will  be  required  a  spring  speculum  (Fig.  11),  a 

Fig.  11. 


broad  needle  (Fig.  12),  a  fine  needle  (Fig.  13),  and  con- 
junctival forceps  to  steady  the  eye  with.      After  this 


Fig.  12. 


Fig.  13. 


operation  a  little  castor-oil  dropped  into  the  eye  is  very 
soothing.. 

Abrasions  of  the  cornea  cause  considerable  pain,  in- 
tolerance of  light,  and  lachrymation.     They  appear  as 
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little  facets  where  the  cornea  has  been  abraded.  The 
application  of  castor-oil,  and  the  closure  of  both  eyes, 
affords  very  great  relief. 

Foreign  bodies  very  frequently  become  lodged  beneath 
the  upper  lid,  and  abrade  the  cornea.  They  cause  much 
distress,  and  are  frequently  overlooked,  the  inflamma- 
tion of  the  eye  caused  by  their  presence  being  put  down 
to  cold,  etc.  It  is  wise  always  to  evert  the  upper  lid 
when  there  is  the  least  suspicion  of  a  foreign  body  being 
present.  To  do  this,  seat  the  patient  on  a  chair,  and 
standing  behind  him,  take  hold  firmly  of  the  eyelashes, 
and  by  them  lift  the  upper  lid  off  the  globe :  then  placing 
the  curette  (Fig.  10)  parallel  to  the  upper  margin  of  the 
tarsal  cartilage,  tilt  the  lid  upwards  over  the  curette. 
Keep  it  in  place  with  the  fore  and  middle  fingers,  with- 
draw the  curette,  and  with  it  remove  any  little  foreign 
body  you  may  find  lodged  on  the  conjunctiva  of  the  lid. 

Wounds  of  the  cornea,  if  simple,  heal  rapidly,  the  eye 
being  kept  closed  with  a  pad  of  cotton- wool  and  a  ban- 
dage. Wounds  accompanied  with  much  contusion,  es- 
pecially those  involving  the  sclerotic,  are  very  dangerous, 
and  perfect  rest  should  be  at  once  enjoined,  both  eyes 
being  closed,  and  three  or  four  leeches  applied  to  the 
temples. 

For  closing  the  eye,  in  this  and  other  cases  requiring 
such  treatment,  "Liebreich's  Eye  Bandage"  (Fig.  14), 
will  be  found  the  most  useful.  It  consists  of  a  knitted 
band,  A,  ten  inches  long,  and  two  and  a  half  inches 
broad.  The  tape  B,  twelve  inches  long,  passes  over  the 
top  of  the  head,  from  ear  to  ear;  the  second  tape  c  d, 
passing  through  a  loop  at  the  end  of  B,  and  tying  with 
E  at  the  side  of  the  temples.  The  bandage  is  thus  ap- 
plied: Make  the  patient  close  both  eyes  gently,  and  over 
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each  place  a  square  of  linen,  and  again  on  this  a  round 
pad  of  cotton-wool.  The  bandage  being  fitted  to  the 
head,  is  drawn  across  the  eyes,  and  fastened  on  the  tem- 
ple opposite  to  the  injured  eye. 


Fig.  14. 
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The  iris  is  sometimes  injured  by  sharp  blows,  as  from 
a  soda-water  cork,  etc.  The  immediate  result  may  be 
hemorrhage  into  the  anterior  chamber,  from  rupture  of 
some  of  the  vessels  of  the  iris.  As  a  rule,  the  blood  is 
rapidly  absorbed,  rest  and  an  evaporating  lotion  being  the 
treatment.  Another  effect  of  a  blow  may  be  the  separa- 
tion of  the  iris  from  its  ciliary  border.  This  is  accompa- 
nied by  considerable  hemorrhage  into  the  anterior  cham- 
ber, but  if  uncomplicated  by  other  damage  generally 
does  well. 

Wounds  at  the  edge  of  the  cornea  are  frequently  ac- 
companied with  prolapse  of  the  iris.  Immediately  after 
the  accident,  atropine  drops  should  be  instilled,  and  a 
firm  compress  applied.  This  should  be  removed  two  or 
three  times  a  day,  the  eye  bathed  with  warm  water,  and 
fresh  drops  put  in. 

When  the  prolapse  is  small,  and  the  wound  in  the 
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cornea  clean  and  not  contused^  the  nodule  of  iris  may  be 
cut  off  with  a  pair  of  scissors.  If  the  prolapse  is  large, 
and  the  corneal  wound  inclined  to  gape,  the  nodule  should 
be  frequently  punctured  with  a  needle. 

The  lens  is  frequently  wounded,  in  company  with  the 
cornea  and  iris.  When  this  is  the  case  the  lens  tissue 
rapidly  swells  and  becomes  opaque.  The  iris  should  be 
kept  fully  dilated  with  atropine  to  prevent  the  swollen 
lens  pressing  upon  it.  Should  symptoms  of  "traumatic 
glaucoma ^^  come  on,  indicated  by  increased  pain,  hard- 
ness of  the  globe,  diminution  of  the  anterior  chamber, 
and  pink  tinge  of  the  sclerotic,  the  lens  should  be  at  once 
removed.  As  it  is  generally  soft,  the  suction  operation 
will  be  applicable,  or  the  entire  lens  may  be  removed 
through  a  small  corneal  wound,  by  the  simple  introduc- 
tion of  the  curette,  accompanied  with  slight  pressure  on 
the  cornea. 

If  urgent  symptoms,  however,  do  not  manifest  them- 
selves, atropine  drops,  belladonna  lotion  (ext.  belladonnse 
3ij,  aqu8e  destillat.  fl.  oz.  8),  and  perfect  rest  by  closing 
both  eyes,  should  be  the  plan  of  treatment.  It  must  be 
remembered  that  opacities  of  the  lens  sometimes  come  on 
after  a  blow  on  the  eye,  unaccompanied  with  any  exter- 
nal wound. 

Dislocation  of  the  lens  into  the  anterior  chamber  may 
be  the  result  of  a  blow.  The  lens  appears  "like  a  large 
drop  of  oil  lying  at  the  back  of  the  cornea,  the  margin 
exhibiting  a  brilliant  yellow  reflex. ^^  The  iris  is  pushed 
backwards,  and  widely  dilated.  Great  pain  and  inflam- 
mation attend  this  accident,  as  a  rule.  It  is  advisable 
at  once  to  remove  the  lens,  linear  extraction  being  the 
operation  most  suitable.  When  the  lens  is  dislocated 
into  the  vitreous,  the  symptoms  are,  a  falling  backwards 


INJURIES    TO    THE    LENS.  27 

and  dilatation  of  the  iris,  which  also  becomes  tremulous. 
If  great  pain  and  irritation  come  on,  it  is  better  to  en- 
deavor at  once  to  remove  the  lens — the  traction  operation 
being  in  this  case  the  best. 

Partial  dislocations  of  the  lens  are  the  result  of  severe 
blows,  and  generally  terminate  in  cataract.  There  is 
also  sometimes  a  glaucomatous  state  produced,  which 
intermits,  but  is  highly  dangerous  to  sight,  and  the  lens 
should  be  removed  by  the  traction  operation,  with  a 
large  iridectomy..  In  all  these  cases  the  operation  is  sure 
to  be  accompanied  with  loss  of  vitreous. 

A  severe  blow  on  the  eye  will  frequently  cause  hem- 
orrhage to  take  place  between  the  choroid  and  the  retina. 
If  the  hemorrhage  is  severe  all  useful  vision  is  lost,  but 
if  slight,  recovery  may  be  looked  for  with  a  blind  spot 
corresponding  to  the  detached  portion  of  retina.  The 
treatment  should  consist  of  a  couple  of  leeches  to  the 
temple,  ice  over  the  eye,  atropine  drops,  and  perfect  rest 
to  both  eyes. 

Injury  to  the  eye  by  lime  or  mortar,  if  seen  immedi- 
ately, should  be  treated  by  washing  out  with  a  tepid  so- 
lution of  vinegar  (5j  ad  aq.  .^ij).  The  upper  lid  should 
be  everted,  and  all  portions  remaining  in  the  eye  care- 
fully removed ;  a  drop  of  castor  oil  may  then  be  put  in, 
and  the  eye  closed  with  a  pledget  of  wet  lint. 

When  the  eye  is  injured  by  strong  acid  it  should  be 
syringed  out  with  an  alkaline  solution  (sodse  bicarb,  gr. 
V,  aq.  5j),  the  after-treatment  being  the  same  as  that 
above  described.  If  the  lids  are  injured  with  the  acid 
they  should  be  dressed  with  the  following  liniment : 

Olei  lini, 

Liq    calcis,  aa  fl.  oz.  iv. 

Cretse  preparatae,  oz    ij 
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Lint  dipped  in  this  liniment  should  be  applied  over 
the  eye,  and  a  pad  of  cotton-wool  placed  over  it,  with  a 
bandage. 

When  the  eye  is  injured  by  an  explosion  of  gunpowder, 
all  the  loose  powder  should  be  carefully  removed  with  a 
syringe  and  tepid  water.  The  cornea  should  also  be 
carefully  searched,  and  all  particles  imbedded  in  it  re- 
moved with  the  spud.  Castor  oil  should  then  be  dropped 
in,  and  belladonna  lotion  applied. 

The  fragments  caused  by  the  explosion  of  percussion- 
caps,  and  small  shot,  very  frequently  penetrate  the  eye- 
ball. If  the  foreign  body  can  be  seen,  an  attempt  should 
be  made  to  remove  it.  If  its  presence  is  only  suspected, 
great  watchfulness  must  be  exercised.  The  following 
symptoms  indicate  the  presence  of  a  foreign  body : 

1.  Continuation  of  primary  inflammation. 

2.  Subacute  choro-iritis,  after  the  subsidence  of  the 
primary  inflammation. 

3.  Non-union  of  the  corneal  wound. 

4.  Severe  and  continued  pain  in  the  eye. 

The  continuance  of  these  symptoms  should  lead  to 
excision  of  the  eyeball.  But  if  at  the  time  of  the  acci- 
dent sight  is  destroyed,  and  no  doubt  exists  as  to  the 
presence  of  a  foreign  body  within  the  eye,  the  eyeball 
should  be  at  once  extirpated. 

The  instruments  required  for  this  operation  are — 1,  a 
spring  speculum ;  2,  conjunctival  forceps ;  3,  a  blunt- 
pointed  pair  of  scissors,  curved  on  the  flat  (Fig.  1 5) ; 

Fig.  15. 


and  4,  a  strabismus-hook.      The  patient  being  placed 
under  the  influence  of  chloroform,  the  spring  speculum 
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is  introduced  between  the  eyelids.  A  fold  of  conjunc- 
tiva is  then  nipped  up  with  the  forceps  close  to  the  cor- 
neal edge.  One  blade  of  the  scissors  being  introduced 
into  this  opening,  they  are  run  round  the  edge  of  the 
cornea,  snipping  as  they  go,  and  thus  dividing  the  con- 
junctiva completely.  The  forceps  are  then  laid  aside, 
and  the  recti  muscles  are  taken  up  on  the  squint-hook 
in  succession,  and  divided  with  the  scissors,  close  to  the 
globe.  By  pressing  the  speculum  backwards  into  the 
orbit  the  globe  is  now  made  to  protrude  from  the  socket. 
The  remaining  oblique  muscles  and  the  fascia  are  then 
divided.  The  closed  scissors  are  next  passed  backwards 
along  the  inner  side  of  the  eyeball,  and  on  being  opened, 
are  made  to  include  the  optic  nerve,  which  is  divided, 
and  the  entire  globe  lifted  from  the  orbit.  Brisk  hem- 
orrhage ensues  from  the  central  artery,  which  is  easily 
controlled  by  a  stream  of  cold  water.  If  it  continues  to 
bleed,  the  best  plan  is  to  leave  the  speculum  between  the 
lids,  and  press  a  small  dry  sponge  into  the  orbit,  retain- 
ing it  there  firmly  with  a  bandage  for  an  hour  or  two. 

Foreign  bodies  are  sometimes  impacted  in  the  orbit. 
To  remove  them,  the  outer  canthus  should  be  slit  with 
a  pair  of  scissors  or  a  scalpel.  If  the  body  be  in  the 
upper  part  of  the  orbit,  the  upper  lid  must  be  turned  up, 
and  the  fold  of  mucous  membrane  reflected  from  the 
globe,  divided.  The  foreign  body  being  felt,  may  then 
be  removed  with  a  pair  of  forceps.  If  it  is  in  the  lower 
part  .of  the  orbit,  the  lower  lid  must  be  drawn  down, 
and  the  conjunctiva  divided.  Should  the  foreign  body 
be  small  and  metallic,  anything  like  prolonged  search  is 
to  be  deprecated,  as  frequently  little  or  no  harm  comes 
from  its  presence  in  the  orbit,  and  considerable  mischief 
may  follow  the  attempt  to  remove  it. 
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CHAPTER   III. 

INJURIES    TO   THE   MOUTH,  PHARYNX,    CESOPH- 
AGUS,  AND  LARYNX. 

WOUNDS  OF  TONGUE — FOREIGN  BODIES  IN  PHARYNX  AND  (ESOPH- 
AGUS— FOREIGN  BODIES  IN  WINDPIPE— SCALD  OF  LARYNX 
— LARYNGOTOMY— LARYNGO-TRACHEOTOMY — TRACHEOTOMY  — 
CUT  THROAT — STABS  IN  THE  THROAT — LIGATURE  OF  COMMON 
CAROTID — DROWNING — HANGING — ARTIFICIAL    RESPIRATION. 

Wounds  of  the  tongue,  if  the  parts  gape,  must  be 
drawn  together  with  fine  silk.  The  suture  should  be 
placed  deeply,  with  a  curved  needle  set  in  a  handle.  In 
young  children  it  is  better  to  give  chloroform,  the  mouth 
being  opened  with  a  screw  gag,  and  the  tongue  drawn 
well  forward  by  seizing  it  at  the  tip  with  a  pair  of 
hooked  forceps.  Ice,  or  the  application  of  perchloride 
of  iron,  will  generally  stop  all  bleeding ;  but  if  it  per- 
sists, a  ligature  may  be  passed  with  a  curved  needle 
round  the  bleeding  point,  inclosing  the  muscular  tissue. 

Small  sharp  bodies,  such  as  bristles,  fish-bones,  or 
pins,  are  generally  found  sticking  between  the  pillars  of 
the  fauces  and  the  tonsils.  The  laryngoscopic  mirror  is 
a  great  aid  in  finding  them  ;  and  a  pair  of  fine  urethral 
forceps  are  the  best  with  which  to  remove  them.  Larger 
substances,  such  as  pieces  of  meat,  coins,  or  false  teeth, 
are  generally  arrested  at  the  junction  of  the  pharynx 
with  the  oesophagus,  or  between  the  base  of  the  tongue 
and  the  epiglottis.     If  the  foreign  body  can  be  reached 
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Fig.  16. 


with  the  fingers^  it  may  be  hooked  up,  or  it  may  be 
seized  with  a  pair  of  curved  forceps.  It  should  never 
be  pushed  down.  If  suffocation  is  impending,  laryng- 
otomy  should  be  immediately  performed  (see  below), 
and  then  further  attempts  made  to  remove  the  obstruc- 
tion. If  the  body  is  rough  or  angular,  a  blunt  hook 
will  often  catch  it.  A  common  skewer,  heated  in  the 
fire,  and  the  point  turned,  has  served  for  this  purpose. 

Foreign  bodies  stick  in  the  oesophagus  generally, 
either  opposite  the  cricoid  cartilage,  or  just  above  the 
diaphragm.  If  they  are  soft,  and  not  likely  to  damage 
the  stomach,  they  may  be  pushed  on  with  an  ordinary 
sponge  probang,  or  stomach  tube. 
Sharp  bodies,  like  pins,  should  not 
be  pushed  on,  but  an  endeavor 
should  be  made  to  catch  them  with 
the  "horse-hair  probang"  (Fig.  16). 
This  being  pushed  gently,  unex- 
panded,  beyond  the  point  where  the 
pin  or  bone  is  stuck,  is  expanded  by 
pulling  up  the  handle,  and  then 
withdrawn  with  a  slightly  rotatory 
motion.  If  a  coin  is  impacted,  a 
"money  probang''  (Fig.  17)  may 
succeed  in  catching  it.  This  may 
be  easily  improvised  by  turning  a 
loop  of  stout  wire  sharply  on  itself. 

A  sudden  inspiration,  when  the 
mouth  is  full,  may  draw  a  large 
piece  of  food  into  the  larynx  and 
cause  instant  death.  Smaller  bodies 
may  be  arrested  in  the  cavity  of  the  larynx,  causing 
suffocation  by  spasm ;  or  they  may  pass  onwards  into 
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the  trachea,  the  symptoms  being  intermittent  cough, 
with  pain  at  the  point  of  impaction ;  or  they  may  be- 
come impacted,  generally  in  the  right  bronchus,  absence 
of  respiration  in  the  lung  indicating  this  fact.  To  be 
sure  that  the  impediment  to  respiration   is  not  in  the 

Fig.  17. 


oesophagus,  if  possible  make  the  patient  drink  some 
water,  which  will  be  swallowed  with  ease  if  the  obstruc- 
tion be  in  the  windpipe.  The  sudden  onset  of  the 
symptoms,  the  intermission  of  the  paroxysms,  and  the 
dyspnoea  during  expiration,  distinguish  the  symptoms 
due  to  the  presence  of  a  foreign  body  from  croup  or 
laryngitis. 

In  scalds  of  the  larynx  the  respiration  is  affected  two 
or  three  hours  after  the  injury,  the  voice  becoming 
hoarse,  and  the  inspiration  croupy.  Sometimes  fatal 
spasm  occurs.  A  hot  sponge  should  be  applied  at  once 
to  the  throat,  warm  vapor  inhaled,  and  if  swallowing 
be  possible,  two  or  three  grains  of  calomel  should  be 
given  every  hour.  The  oedematous  tissue  about  the 
fauces  should  be  freely  scarified  with  an  ordinary  tenac- 
ulum. Should  the  respiration  become  rapidly  worse 
tracheotomy  must  be  performed  (see  below),   and  the 
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earlier  the  better^  before  the  lungs  become  involved. 
The  same  treatment  is  applicable  to  injury  by  strong 
acids.  When  taken  suicidally,  the  windpipe  is  rarely 
injured,  but  when  taken,  by  mistake,  the  acid  frequently 
finds  its  way  into  the  larynx,  in  the  efforts  made  to  ex- 
pel it  from  the  pharynx. 

Laryngotomy  is  applicable  in  adults,  when  the  foreign 
body  is  above  or  in  the  larynx.  It  is  not  to  be  recom- 
mended in  children,  in  disease  of  the  larynx,  or  when 
the  foreign  body  is  in  the  trachea  or  bronchus.  The 
following  rules  apply  to  the  three  operations  of  Laryn- 
gotomy, Laryngo-tracheotomy,  and  Tracheotomy.  If 
possible  give  chloroform.  Place  the  patient  on  his 
back,  with  a  pillow  under  his  shoulders,  and  the  head 
thrown  back  over  the  pillow.  Place  a  pad  under  the 
neck,  to  increase  the  anterior  convexity  of  the  cervical 
spine.  Elevate  the  chin,  and  depress  the  shoulders. 
The  head  being  held  perfectly  straight,  a  line  drawn 
through  the  middle  point  of  the  lower  jaw,  and  the 
notch  in  the  upper  border  of  the  thyroid,  down  to  the 
upper  border  of  the  sternum  will  give  the  direction  for 
the  incision.  The  instruments  required  are — -1,  a 
scalpel;  2,  dissecting  forceps;  3,  retractors ;  4,  blunt 
hooks  (for  which  bent  probes  answer  the  purpose) ;  5, 
sharp  hook;  6,  tracheotomy  tube;  7,  wires  armed  with 
cotton-wool. 

Laryngotomy  may  be  performed,  in  great  emergency, 
by  the  simple  thrust  of  a  penknife  horizontally  through 
the  skin  and  crico-thyroid  membrane,  at  a  point  just  an 
inch  (in  the  adult)  below  the  pomum  Adami,  the  wound 
being  then  enlarged  laterally.  When  the  operation  is 
performed  more  deliberately,  an  incision  is  made  through 
the  skin  perpendicularly  in  the  middle  line,  an  inch  and 
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a  half  long,  extending  from  the  middle  of  the  thyroid 
cartilage,  to  the  base  of  the  cricoid.  The  sterno-hyoid 
muscles  are  then  separated,  and  held  aside  by  retractors, 
and  the  crico-thyroid  membrane  exposed.  The  knife  is 
thrust  well  through  the  mucous  membrane  into  the 
larynx,  air,  blood,  and  mucus  being  expelled.  The 
opening  is  enlarged  transversely,  and  an  oval  canula, 
curved  on  the  flat,  introduced.  If  time  allows,  bleed- 
ing vessels  should  be  ligatured  before  the  larynx  is 
opened,  some  branches  of  the  superior  thyroid  (the 
crico-thyroid -arteries)  being  the  only  vessels  likely  to 
be  wounded.  The  canula  must  be  secured  by  tapes 
passing  round  the  neck,  and  may  be  repeatedly  cleared 
with  the  wires  armed  with  cotton-wool,  or  with  a 
camel's-hair  brush.  A  flannel,  wrung  out  of  hot  water, 
should  be  placed  over  the  throat,  and  the  patient,  if 
possible,  kept  in  an  atmosphere  impregnated  with 
steam. 

The  first  steps  of  the  operation  for  Laryngo-trache- 
otomy  are  the  same  as  laryngotomy,  except  that  the  ex- 
ternal incision  must  be  a  little  lower.  The  incision  in 
the  windpipe  is  prolonged  through  the  cricoid  cartilage, 
and  the  first  ring  of  the  trachea.  This  latter  incision 
must  be  made  from  below  upwards,  to  avoid  wounding 
the  thyroid  body.  The  operation  is  useful  in  children, 
when  the  obstruction  to  respiration  is  either  in  or  above 
the  larynx,  and  is  more  rapidly  performed  in  great  emer- 
gencies than  tracheotomy.  It  should  be  avoided,  if  pos- 
sible, in  the  adult. 

In  Tracheotomy  the  steps  of  the  operation  are  as  fol- 
lows: Standing  on  the  right  side  of  the  patient,  make — 
1st.  A  free  external  incision  in  the  median  line,  from 
just  above  the  cricoid  cartilage  to  the  upper  edge  of  ster- 


TRACHEOTOMY. 


35 


num.  2clly.  Clear  away  fat  and  cellular  tissue,  and 
making  out  the  division  between  the  sterno-hyoid  mus- 
cles, separate  them  with  the  handle  of  the  knife,  and  let 
them  be  gently  held  aside  by  retractors.  If  needful  se- 
cure bleeding  arteries,  and  let  large  veins  be  hooked 
aside  with  bent  probes.  3dly.  On  getting  the  rings  of 
the  trachea  in  view  pass  a  sharp  hook  into  the  upper 
part  of  it  to  steady  it  and  pull  it  well  forward.  4th ly. 
Turning  the  edge  of  the  knife  upwards,  puncture  the 
trachea  in  the  lower  part,  being  careful  not  to  plunge 
the  knife  too  far  in,  and  incise  it  freely  upwards.  Sthly. 
Introduce   the   canula   (Fig.   18)  fitted  on  the  "  pilot 

Fig.  18. 


trocar''  (Fig.  19),  and  withdrawing  the  trocar,  intro- 
duce the  inner  tube  (Fig.  20) ;  tie  the  canula  in  with 
tapes  passing  to  the  back  of  the  neck.  This  canula  is 
constructed  so  as  to  lengthen  or  shorten  the  straight  por- 
tion, by  changing  the  position  of  the  collar,  which  is 
fixed  by  the  screw  shown  in  the  figure.  The  introduc- 
tion of  the  tube  is  necessary  when  the  obstruction  is 
above  the  opening  in  the  trachea.  When  it  is  below,  the 
edges  of  the  incision  in  the  trachea  should  be  kept  widely 
open,  a  spring  speculum  used  for  separating  the  eyelids 


36       INJURIES    TO    THE    MOUTH,    PHARYNX,    ETC. 

being  a  good  form  of  instrument  for  the  purpose.     An 
attempt  may  be  made  to  catch  the  foreign  body  with  a 

Fig.  19. 


pair  of  tracheal  forceps,  but  it  should  not  be  persevered 
in.  Better  to  keep  the  tracheal  wound  open  and  wait 
for  the  subsidence  of  the  spasm,  and  then  renew  the  at- 
tempt. 

If  during  the  oiDeration  respiration  should  cease,  the 
tube  must  be  introduced  as  rapidly  as  possible,  and  arti- 


FiG.  20. 


ficial  respiration  immediately  commenced,  and  perse- 
vered with  for  a  considerable  time,  until  natural  respi- 
ration is  restored.  If  any  blood  gets  into  the  canula 
and  obstructs  the  entrance  of  air,  it  must  be  sucked  out 
with  the  mouth,  if  it  cannot  otherwise  be  disposed  of. 
In  cut  throat  the  first  thing  to  be  done  is  to  search  for 
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all  bleeding  vessels,  veins  as  well  as  arteries,  and  either 
twist  or  ligature  them.  If  hemorrhage  is  severe,  and 
the  bleeding  point  cannot  at  once  be  seen,  compress  the 
common  carotid  against  the  transverse  process  of  the  fifth 
or  sixth  cervical  vertebra,  and  then  continue  the  search. 
If  it  is  impossible  to  arrest  the  hemorrhage,  put  a  liga- 
ture on  the  common  carotid.  (See  below.)  In  the  next 
place,  all  coagula  should  be  cleared  from  the  wound. 
If  the  wound  is  inflicted  above  the  hyoid  bone,  it  is  pos- 
sible that  the  tongue  may  fall  backward,  and  cause  suf- 
focation. A  ligature  should  be  passed  through  the  tip, 
and  secured  to  the  cheek  by  sticking  plaster.  If  the 
wound  is  just  above  the  thyroid  cartilage,  a  portion  of 
the  epiglottis  may  be  divided,  and  obstruct  respiration. 
It  should  be  either  cut  oflP  altogether,  or  else  secured  in 
its  place  with  a  suture.  If  the  trachea  is  entirely  di- 
vided, the  divided  edges  may  be  kept  together  by  some 
sutures.  On  no  account  apply  sutures  to  the  external 
wound,  except  at  the  angles,  where  the  wound  is  super- 
ficial. Place  the  patient  in  bed,  with  the  shoulders  well 
raised,  and  the  head  thrown  forward  on  the  chest,  and 
secured  there  by  tapes  passing  from  a  nightcap  to  a 
roller  round  the  chest.  If  the  pharynx  or  oesophagus  is 
wounded,  the  patient  must  be  fed  with  the  stomach- 
pump  tube  passed  through  the  mouth,  and  if  needful 
guided  down  the  gullet  with  the  finger  placed  in  the 
wound.  Should  the  patient  be,  much  depressed  beef  tea 
and  brandy  must  at  once  be  administered  in  this  way. 

In  stabs  and  punctured  wounds  of  the  throat,  the 
general  treatment  is  the  same  as  for  cut  throat.  If  the 
trachea  is  wounded,  emphysema  may  ensue.  A  pad  of 
dry  lint,  firnaly  applied,  will  suffice.  When  any  large 
vessel  is  wounded,  the  wound  must  be  enlarged,  if  need- 
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fill,  and  the  bleeding  vessel  secured.  If  this  cannot  be 
done  the  common  carotid  must  be  ligatured,  generally 
below  the  omo-hyoid.  For  this  operation  the  following 
instruments  are  i^equired. — 1.  Scalpel;  2.  Dissecting 
forceps;  3.  Blunt  hooks  and  retractors;  4.  Grooved 
director ;  5.  Aneurism  needle ;   6.  Ligatures. 

Place  the  patient  on  his  back,  with  raised  shoulders, 
the  head  being  thrown  back  and  turned  to  the  opposite 
side.  1st.  Make  an  incision  through  the  skin,  platysma, 
and  superficial  fascia,  extending  along  the  anterior  bor- 
der of  the  sterno-mastoid,  from  a  point  opposite  the 
thyroid  cartilage,  to  the  sternum. 

2dly.  Relax  the  sterno-mastoid,  by  turning  the  head 
slightly,  and  pull  this  muscle  outwards,  the  sterno-hyoid 
and  thyroid  being  drawn  inwards,  with  blunt  hooks. 
Look  for  the  anterior  belly  of  the  omo-hyoid,  in  the 
upper  part  of  the  wound,  its  fibres  being  seen  passing 
downwards  and  outwards. 

3dly.  Divide  the  dense  fascia  attaching  this  muscle  to 
the  sheath  on  the  director.  The  descendens  noni  will 
then  be  seen  on  the  sheath,  and  must  be  drawn  to  the 
inner  side. 

4thly.  Pinch  up  the  sheath  with  forceps,  and  divide 
it  with  the  knife,  cutting  on  the  flat.  Enlarge  the  open- 
ing on  the  director. 

5thly.  Insert  the  aneurism  needle,  armed  with  the 
ligature,  from  without  inwards,  between  the  vein  and 
artery ;  care  being  taken  to  keep  close  to  the  under  sur- 
face of  the  artery,  so  as  to  avoid  the  vagus. 

6thly.  Disengage  the  ligature  from  the  needle  and  tie, 
taking  care  not  to  raise  the  artery  from  its  sheath.  The 
Avound  is  then  to  be  brought  together  with  sutures,  and 
dressed.     During  the  qperatiqn,  all  veins  should  if  pos- 
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sible,  be  held  aside  with  bent  probes,  to  avoid  wounding 
them. 

In  cases  of  suspended  animation  from  drowning,  the 
following  rules  should  be  observed : 

1st.  Remove  from  the  mouth  all  dirt,  saliva,  etc.,  and, 
pulling  the  tongue  well  forward,  cause  it  to  be  retained 
in  that  position  either  with  a  pair  of  hooked  forceps,  or 
by  passing  an  elastic  band  over  it  and  under  the  chin. 

2dly.  Remove  from  the  body  all  clothing  that  may 
constrict  the  chest,  and  lay  the  body  on  its  back,  with 
the  shoulders  raised  on  a  firm  cushion,  placed  under  the 
shoulder-blades. 

3dly.  Adopt  Sylvester's  method  to  restore  respiration : 

{a)  Standing,  or  kneeling  behind  the  patient,  grasp 
the  arms  above  the  elbows,  and  draw  the  arms  steadily 
upwards  above  the  head,  and  keep  them  so  stretched  for 
a  couple  of  seconds  (Fig.  21). 

Fig.  21. 


(b)  Turn  the  arms  down,  and  press  them  firmly  for  a 
couple  of  seconds  against  the  sides  of  the  chest  (Fig.  22). 
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Repeat  these  movements  from  fifteen  to  twenty  times 
in  a  minute,  and  persevere  in  them,  if  needful,  for  one 
or  even  two  hours.     The  expiratory  act  is  much  aided 

Fig.  22. 


by  an  assistant  pressing  on  the  lower  border  of  the  ribs 
and  the  diaphragm. 

4thly.  During  these  efforts,  have  the  wet  clothes 
removed  from  the  body,  and  let  the  limbs  be  rubbed  in 
an  upward  direction  with  hot  flannels.  Dash  hot  and 
cold  water  alternately  on  the  chest.  If  a  warm  bath  is 
procurable,  the  body  may  be  immersed  in  it  for  five 
minutes,  Sylvester's  method  being  still  pursued. 

If  there  is  much  congestion  about  the  head  and  face, 
the  external  jugular  vein,  or  the  temporal  artery,  may 
be  opened. 

Sthly.  As  soon  as  natural  respiration  is  established, 
the  patient  should  be  removed  to  a  warm  bed,  the  room 
being  kept  thoroughly  well  ventilated,  and  free  from  all 
crowding.  An  enema  of  brandy  and  beef  tea  may  be 
administered.     If  any  fluid  is  given  by  the  mouth,  it 
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must  be  In  very  small  quantities,  and  with  considerable 
care,  lest  suffocation  should  ensue. 

In  cases  of  suffocation  from  hanging  the  treatment  is 
substantially  the  same  as  is  adopted  in  case  of  drown- 
ing. The  body  should  be  instantly  cut  down,  the  liga- 
ture removed  from  the  throat,  and  Sylvester's  method 
commenced.  Bleeding  from  the  external  jugular  may 
also  be  useful,  and  a  galvanic  current  may  be  passed 
from  the  nape  of  the  neck  to  the  pit  of  the  stomach  to 
excite  the  diaphragm. 
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THE  CHEST. 

FRACTTJRE  OF  THE  RIBS — WOUNDS  OF  THE  CHEST — HERNIA  OF  THE 
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RAX— HEMOTHORAX — PARACENTESIS  THORACIS — WOUNDS  OF 
THE    HEART — GUNSHOT    WOUNDS    OF    THE    CHEST. 

Fracture  of  the  ribs  may  be  from  direct  violence, 
the  ends  being  driven  inwards ;  or  it  may  be  from  indi- 
rect violence,  as  from  a  squeeze  against  a  wall,  when  the 
rib  gives  way  at  its  most  convex  part,  and  the  ends  are 
driven  outwards.  The  symptoms  are — 1.  Pain  at  the 
seat  of  injury;  2.  Increased  j)ain  on  taking  a  deep  in- 
spiration ;  3.  Arrest  of  the  movements  of  the  ribs  in 
breathing;  4.  Crepitus,  which  may  be  detected  by 
pressing  one  hand  over  the  seat  of  the  injury,  and  the 
other  on  the  opposite  side  of  the  chest.  Crepitus  is 
also  detected  on  deep  inspiration,  or  the  stethoscope  may 
reveal  it,  when  it  cannot  in  any  other  way  be  discovered. 
In  simple  fracture,  the  best  plan  is  to  apply  strips  of 
plaster  two  inches  broad,  stretching  from  the  spine  be- 
hind, to  the  sternum  in  front,  and  extending  some 
inches  above  and  below  the  site  of  the  fracture  (Fig.  23). 
By  this  means,  the  ribs  are  kept  perfectly  at  rest  on  the 
injured  side. 

The  occurrence  of  crackling  under  the  skin,  and  of 
haemoptysis,  are   indications   that   the   lung   has   been 
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wounded  by  the  point  of  the  broken  rib.  The  immedi- 
ate treatment  will  not  vary  from  that  for  ordinary  frac- 
ture of  the  ribs. 

In  wounds  which  do  not  penetrate  the  chest  cavity, 
but  involve   the  muscular  tissue   in   front,  the   edges 

Fig.  23. 


should  be  approximated  with  sutures,  and  the  arm 
brought  forward  in  front  of  the  chest,  and  secured  there 
with  a  bandage.  In  extensive  wounds  posteriorly,  the 
elbows  should  be  as  much  as  possible  approximated  be- 
hind. 

In  wounds  of  the  intercostal  arteries,  the  application 
of  ice  and  a  compress  should  first  be  tried.  To  apply 
this  compress,  lay  a  large  piece  of  linen  over  the  wound, 
and  press  the  central  portion  into  the  wound  with  the 
finger.  Into  this  depression  insert  pieces  of  sponge, 
until  firm  pressure  is  made.  Thus  all  fear  of  the  com- 
press slipping  into  the  cavity  of  the  chest  is  avoided. 
If  this  plan  fails,  the  wound  must  be  enlarged,  and  if 
possible  the  divided  ends  of  the  vessel  secured.  This 
is  difficult  to  effect,  and  if  the  hemorrhage  cannot  in 
any  other  way  be  arrested,  digital  pressure  must  be  kept 
up. 
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Penetrating  wounds  of  the  chest  are  easily  diagnosed, 
the  symptoms  being  the  passage  of  blood  and  air-bub- 
bles through  the  wound,  the  expulsion  of  air  from  it,  or 
the  protrusion  of  the  lung  itself.  Emphysema  and 
haemoptysis  are  also  pretty  sure  signs  of  a  wounded 
lung.  In  deep  punctured  wounds,  when  these  promi- 
nent signs  are  not  present,  it  is  impossible  to  say  for 
certain  whether  the  wound  is  a  penetrating  one  or  not. 
No  attempt  must  be  made  to  ascertain  this,  either  by 
introducing  the  finger  or  a  probe.  A  careful  search  for 
a  foreign  body  must,  however,  be  made,  and  its  removal 
effected,  if  present.  Hemorrhage  must  be  stopped,  and 
the  external  w^ound  closed.  The  parts  should  then  be 
kept  perfectly  at  rest  with  strapping  or  a  rib  bandage. 

The  lung  may  protrude  through  a  wound,  forming  a 
round  tumor  covered  with  pleura.  It  should  be  re- 
turned by  gentle  manipulation,  and  if  there  is  much 
constriction  at  the  neck,  the  wound  may  be  cautiously 
enlarged  with  a  blunt-pointed  bistoury.  If  symptoms 
of  gangrene  are  present,  the  protruded  lung  should  not 
be  returned,  but  ligatured  and  cut  off. 

The  symptoms  of  wounded  lung  are — 1.  Passage  of 
air  and  blood  through  the  wound.  2.  Expectoration  of 
bright  red,  frothy  mucus.  3.  Deep  pain  in  the  chest, 
with  cough  and  dyspnoea.  There  is  generally  also  great 
collapse.  The  treatment  must  be  perfect  rest  of  the 
parts,  by  strips  of  plaster  from  the  spine  to  the  sternum, 
arrest  of  all  hemorrhage  externally,  immediate  closure 
of  the  external  wound,  application  of  ice  to  the  chest 
externally,  and  exhibition  of  it  internally.  Stimulants 
should  not  be  administered  in  the  collapse  stage,  unless 
under  very  urgent  circumstances. 

In  emphysema,  resulting  from  wounded  lung,  either 
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by  a  punctured  wound  or  fractured  rib,  if  the  pressure 
of  the  hand  relieves  the  patient,  a  bandage  should  be 
applied.  If,  however,  pressure  increases  the  dyspnoea, 
no  application  should  be  made.  In  penetrating  wounds 
it  is  better  to  close  the  external  wound  at  once,  and  if 
possible  make  pressure.  If  the  emphysema  should  be- 
come so  extensive  as  to  incumber  the  patient's  breath- 
ing, incisions  through  the  skin  may  be  made  with  a 
scalpel,  or  scarificators,  and  cupping-glasses  applied  to 
various  parts  over  the  incisions.  Antimony  and  ipe- 
cacuanha should  be  given  in  full  and  repeated  doses. 

Pneumothorax  only  calls  for  immediate  treatment 
when  it  occasions  great  compression  of  the  lung,  and 
consequent  dyspnoea.  The  original  wound  may  then  be 
enlarged,  or  the  air  may  be  drawn  off  with  a  small 
trocar  and  canula,  or  by  the  aspirator.  (For  use  of  as- 
pirator, see  Chap.  XII.) 

Hsemothorax  may  be  diagnosed  by  the  presence  of 
the  symptoms  of  excessive  hemorrhage,  together  with 
dulness  on  percussion,  absence  of  respiratory  murmur, 
and  immobility  of  the  ribs  on  the  affected  side.  If  the 
symptoms  become  urgent,  paracentesis  must  be  per- 
formed. Owing  to  the  coagulation  of  the  blood,  it  is 
difficult  to  remove  the  accumulation  through  a  canula ; 
therefore  it  is  better  to  enlarge  the  wound,  or  make 
counter-openings  in  a  dependent  position. 

The  operation  of  paracentesis  is  best  performed  with 
the  pneumatic  aspirator.  But  if  this  is  not  to  be  had, 
an  ordinary  trocar  and  canula  will  serve.  The  spot  to 
be  selected  should  be  the  sixth  or  seventh  intercostal 
space,  midway  between  the  sternum  and  the  spine.  An 
incision  should  be  made  with  a  scalpel  through  the  skin 
close  to  the  lower  rib,  and  the  trocar  or  needle  thrust  in. 
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If  a  canula  is  inserted^  care  must  be  taken  to  exclude 
the  entrance  of  air,  as  the  fluid  ceases  to  flow ;  and  an 
assistant  should  firmly  compress  the  ribs  whilst  the 
canula  is  being  Avithdrawn.  The  opening  is  then  to  be 
closed  with  a  pledget  of  lint  and  a  strap  of  plaster. 

Where  wounds  of  the  heart  are  not  immediately 
fatal,  the  symptoms  are  those  of  internal  hemorrhage, 
with  small  intermitting  pulse.  Absolute  repose,  ice  ex- 
ternally, and  early  venesection  must  be  employed,  with 
the  administration  of  belladonna  and  digitalis  inter- 
nally. 

In  penetrating  gunshot  wounds  of  the  chest,  arrest 
external  hemorrhage,  remove  foreign  bodies  and  spicula 
of  bone.  If  there  is  only  one  wound,  place  the  patient  > 
on  the  wounded  side.  If  there  is  a  wound  of  exit  as 
well,  let  the  upper  Avound  be  closed,  and  the  other  left 
for  drainage. 
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THE  UPPER  EXTREMITY. 
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In  wounds  near  the  wrist-joint,  tlie  ulnar  or  radial 
arteries  are  frequently  divided.  If  possible,  both  ends 
of  the  bleeding  vessel  should  be  secured,  and  the  hand 
and  arm  placed  on  a  long  splint,  to  secure  perfect  rest. 
In  incised  wounds  of  the  palmar  arch,  the  vessels  can 
generally  be  secured.  In  punctured  wounds  it  is  not 
advisable  to  enlarge  the  wound,  in  order  to  secure  the 
vessel,  but  a  compress  must  be  applied  to  the  wound, 
and  a  hard  ball  being  placed  in  the  palm,  the  fingers 
must  be  firmly  bandaged  over  it.  This  failing,  extreme 
flexion  of  the  forearm  on  the  arm,  with  a  pad  at  the 
bend  of  the  elbow,  will  effectually  compress  the  brachial, 
and  prevent  further  hemorrhage. 

Xeedles,  or  portions  of  them,  are  frec|uently  run  into 
the  hand.  The  ordinary  practice  of  cutting  down  on 
the  needle,  is  a  troublesome,  and  frequently  a  useless 
proceeding,  as  the  needle  recedes  before  the  knife.     A 


48  THE    UPPER    EXTREMITY. 

plan  which  will  rarely  fail,  is  to  pass  the  point  of  a  long 
curved  bistoury  under  the  needle,  and  cut  out  a  flap. 
The  needle  will  generally  be  found  lying  in  the  flap,  and 
may  be  removed  with  a  pair  of  forceps.  The  flap  is 
then  replaced  and  secured  with  a  strip  of  plaster  and  a 
bandage. 

The  clavicle  is  generally  fractured  by  indirect  vio- 
lence, such  as  a  fall  on  the  point  of  the  shoulder.  The 
fracture  is  usually  found  near  the  outer  side  of  the  mid- 
dle third.  Symptoms:  1,  the  patient  leans  toward  the 
injured  side;  2,  the  shoulder  falls  downwards,  forwards, 
and  inwards;  3,  the  sternal  fragment  is  tilted  upwards, 
and  can  be  distinctly  felt;  4,  pain  when  the  arm  is  raised 
towards  a  right  angle  with  the  body ;  5,  crepitus,  when 
the  shoulders  are  forcibly  drawn  backwards.  Sometimes 
the  fracture  takes  place  at  the  acromial  extremity,  when 
the  external  deformity  is  wanting.  In  fractures  from 
direct  violence  the  bone  is  often  comminuted,  and  the 
intervening  fragments  sometimes  fall  out  of  the  line  of 
the  bone,  and  are  difficult  to  restore. 

The  usual  treatment  with  the  pad  in  the  axilla  and 
the  figure  of  eight  bandage,  is  quite  inadequate  to  keep 
the  fragments  in  place;  and,  if  no  other  means  are  at 
hand,  bandaging  the  arm  to  the  side,  and  supporting  the 
forearm  in  a  sling,  is  sufficient.  The  apparatus  (Fig.  24) 
devised  by  Professor  Gordon,  appears  to  be  a  most  effi- 
cient means  of  treatment,  and  is  thus  described  by  him  : 

"The  indications  fulfilled  by  the  clavicular  apparatus 
are,  by  means  of  an  artificial  clavicle,  placed  lower  than 
the  natural  one,  to  keep  the  shoulder  outwards  and  back- 
wards. An  iron  plate,  well  padded,  and  resting  upon 
the  fore,  back,  and  outer  surface  of  the  chest,  constitutes 
the  body  of  the  apparatus ;  to  the  fore  part  of  w^hich,  by 
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means  of  a  screw  and  slide,  the  inner  end  of  this  artifi- 
cial clavicle  is  fixed.  The  front  arm-splint  is  attached 
to  the  outer  end  of  the  artificial  clavicle,  and  the  back 


Fig.  24. 


splint,  by  means  of  two  slips  of  iron,  is  attached  to  the 
anterior  border  of  the  front  splint. 

^^  The  apparatus  is  reversible,  so  that  it  will  fit  either 
side.  Along  the  posterior  border  are  two  knobs,  a 
superior  and  an  inferior.  To  the  superior  is  fixed  the 
strap  which  passes  upwards,  over  in  front,  and  beneath 
the  shoulder  of  the  sound  side,  and  is  buckled  to  the 

5 
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inferior  knob  behind.  To  the  front  of  the  body  is  at- 
tached, by  means  of  another  knob,  a  second  strap,  which 
is  fixed  to  the  strap  coming  in  front  of  the  shonlder ; 
these  two  straps  hold  the  apparatus  immovably,  in  a 
position  inclining  backwards  and  upwards.  Having 
made  a  thick,  wedge-shaped  pad,  it  is  applied  upon  the 
front  arm-splint,  so  high  as  to  protect  the  lower  border 
of  the  axilla  from  being  pressed  upon  by  the  upper 
margin  of  the  splint.  The  pad  of  the  back  splint  is  laid 
on,  and  both  are  secured  by  means  of  two  small  straps. 
As  the  front  pad  is  wedge-shaped,  and  its  base  above, 
it  may  be  seen  that  an  interspace  exists  between  the 
lower  end  of  the  front  splint  and  the  arm.  When  we 
tighten  the  lower  strap  we  approximate  the  arm  to  the 
lower  end  of  the  front  splint,  and  the  shoulder  is  carried 
w^ell  outwards  and  backwards ;  and  thus  very  often,  the 
deformity  from  the  overriding  of  the  fragments  of  the 
broken  clavicle  disappears." 

Dislocation  of  the  sternal  end  of  the  clavicle  forwards 
is  the  most  common  displacement.  Symptoms  :  1,  The 
head  of  the  bone  can  be  felt  on  the  sternum ;  2,  the 
shoulder  falls  a  little  back ;  3,  the  clavicular  portion  of 
the  sterno-mastoid  is  very  prominent;  4,  placing  the 
knee  against  the  spine,  and  drawing  the  shoulders  back, 
the  deformity  may  be  reduced. 

It  has  been  mistaken  for  a  tumor  of  bone,  and  frac- 
tures of  the  sternal  end  sometimes  very  much  resem- 
ble it. 

Dislocation  upwards  is  rare.  Symptoms  :  1,  Depres- 
sion of  the  shoulder ;  2,  elevation  of  the  sternal  end. 

Dislocation  backwards  is  still  more  rare.  Symptoms : 
1,  Disappearance  of  the  head  of  the  bone  behind  the 
sternum;  2,  difficulty  in  respiration. 
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The  reduction  of  these  dislocations  is  very  simple,  viz., 
by  placing  the  knee  against  the  spine,  and  drawing  back 
the  shoulders.  But  in  the  first  two  varieties  it  is  almost 
impossible  to  retain  the  bone  in  position.  In  dislocation 
backward,  the  bone  may  be  retained  in  position,  by  plac- 
ing the  patient  on  his  back,  with  a  thick  pillow  placed 
between  the  shoulders,  or  by  bandaging  the  shoulders  to 
a  splint  placed  across  behind,  with  a  thick  pad  interven- 
ing between  it  and  the  spine. 

Fractures  of  the  scapula  are  the  result,  generally,  of 
direct  violence,  and  are  difficult  to  diagnose  on  account 
of  the  accompanying  contusion.  Fractures  through  the 
spine  are  easily  felt  on  passing  the  finger  over  the  ridge. 
Fracture  of  the  posterior  angle  is  best  discovered,  by 
placing  the  hand  of  the  affected  side  on  the  opposite 
shoulder.  In  examining  for  fractures  below  the  spine, 
the  forearm  must  be  laid  across  the  back. 

Crepitus  may  be  detected,  by  placing  the  hand  on  the 
scapula,  and  moving  the  arm  in  various  directions.  A 
fracture  of  the  neck  through  the  suprascapular  notch  is 
rare.     The  symptoms  are  described  in  column  2,  p.  54. 

Fractures  of  the  body  of  the  scapula  are  treated  by 
bandaging  firmly  to  the  trunk.  Fractures  of  the  neck 
require  the  shoulder  to  be  raised  by  a  sling  round  the 
elbow,  and  to  be  kept  out  from  the  side  by  a  pad  in  the 
axilla,  the  arm  being  confined  to  the  side  by  a  bandage. 

The  scapula  is  sometimes  dislocated  from  its  acromial 
attachment  to  the  clavicle.  The  displacement  is  usually 
downwards.  Symptoms:  1,  Falling  of  the  shoulder; 
2,  prominence  of  acromial  end  of  clavicle.  The  treat- 
ment is  to  raise  the  shoulder,  and  depress  the  clavicle, 
by  a  belt  passing  round  the  elbow,  and  over  the  clavicle. 

Injuries  about  the  shoulder  joint  are  frequently  diffi- 
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cult  to  diagnose.  The  tables^  from  ^'  Hamilton  on 
Fractures  and  Dislocations  ^'  (pages  54,  55),  present  the 
points  of  similarity  and  difference  between  the  various 
injuries. 

Fracture  of  the  humerus  at  the  anatomical  neck  is 
rare,  and  the  result  of  direct  violence.  It  may  happen 
that  the  head  of  the  bone  is  thrust  through  the  capsular 
ligament  into  the  axilla.  If  it  remains  in  the  glenoid 
cavity  there  is  little  displacement  of  the  fragments,  and 
little  deformity.  Pain  at  the  seat  of  fracture  and  crepi- 
tus, with  the  absence  of  the  signs  of  other  injury,  are  the 
chief  indications.  Sometimes  impaction  occurs,  and  then 
the  humerus  is  shortened,  the  acromion  projects  more 
than  is  natural,  and  the  globular  head  of  the  bone  is 
not  distinctly  felt.  This  accident  is  usually  accompanied 
with  fracture  of  the  tuberosity,  so  that  crepitus  is  felt  on 
firmly  grasping  the  head  of  the  bone  and  rotating  the 
arm. 

For  symptoms  of  fracture  at  the  epiphysis  and  sur- 
gical neck,  see  columns  3  and  4,  p.  55. 

Fractures  of  the  anatomical  neck,  without  displace- 
ment, and  impacted  fractures,  may  be  treated  in  the 
simplest  manner,  by  bandaging  the  arm  to  the  side,  and 
securing  perfect  rest.  Great  care  should  be  taken,  w^hen 
the  fracture  is  impacted,  not  to  displace  the  fragments 
by  forcible  manipulations.  In  fracture  at  the  epiphysis, 
and  at  the  surgical  neck,  when  there  is  displacement,  the 
splint  (Fig.  25)  is  useful.  The  crutch  is  placed  in  the 
axilla,  the  strap  and  pad  passing  over  the  shoulder. 
The  arm  and  forearm  are  then  bandaged  to  the  sjDlint, 
and  extension  made  Avith  the  key.  Care  must  be  taken 
in  making  extension,  not  to  press  too  firmly  on  the  axil- 


FRACTURES    OP    THE    SHAFT.  53 

lary  vessels.  A  more  simple  plan  is  to  mould  a  firm 
gutta-percha  splint  to  the  outer  side  of  the  arm,  taking 
care  to  make  it  fit  as  a  cap,  well  over  the  shoulder.  The 
arm  is  then  bandaged  to  this  splint,  and  the  upper  turns 

Fig.  25. 


of  the  bandage  passing  over  the  shoulders  and  pressing 
against  the  acromion,  draw  the  lower  fragment  outwards. 
The  arm  is  then  placed  in' a  sling. 

Fractures  of  the  shaft  of  the  humerus  are  usually  the 
result  of  direct  violence,  sometimes  of  muscular  action. 
If,  as  is  usual,  the  fracture  is  transverse,  there  is  little 
displacement;  when  oblique,  the  fragments  override. 
If  the  fracture  is  above  the  insertion  of  the  deltoid,  the 
upper  fragment  inclines  inwards,  and  the  lower  one  out- 
wards; if  below  the  insertion,  the  reverse  effect  is  ob- 
served. An  angular  splint  should  be  applied  on  the 
inner  side,  extending  from  the  axilla  to  the  hand,  with 
short  splints  from  the  shoulder  to  the  elbow  externally. 
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Hamilton's  Differential  Diagnosis, 


Column  I. 

Signs  of  a  dislocation.  [Cause^  afoJl 
u])on  the  elbow,  or  someti'mes  a 
direct  blow.) 

1.  Preternatural  immobility. 

2.  Absence  of  crepitus. 


3.  When  the  bone  is  brought  to  its 
place  it  will  usually  remain  without  the 
employment  of  force. 

4.  Inability  to  place  the  hand  upon 
the  opposite  shoulder,  or  to  have  it 
placed  there  by  an  assistant,  while  at 
the  same  time  the  elbow  touches  the 
breast. 

5.  Depression  under  the  acromion 
process ;  always  greatest  underneath 
the  outer  extremity,  but  more  or  less 
in  front  or  behind,  according  as  the  dis- 
location may  be  into  the  axilla,  forwards 
or  backwards. 

6.  Round  smooth  head  of  the  bone 
sometimes  felt  in  its  new  situation,  and 
very  plainly  removed  from  its  socket  ; 
moving  with  the  shaft.  Absence  of  the 
head  of  the  bone  from  the  socket. 


7.  Elbow  carried  outwards,  and  in 
certain  cases  forwards  or  backwards, 
and  not  easily  pressed  to  the  side  of  the 
body. 

8.  Arm  shortened  in  the  dislocation 
forwards,  and  slightly  lengthened,  or  its 
length  not  changed  when  in  the  axilla. 


Column  II. 

Signs  of  a  fracture  of  the  neck  of  the 
Scapula.  ( Cause,  generally  a  direct 
blow.) 

1.  Preternatural  mobility. 

2.  Crepitus,  generally  detected  by 
placing  the  finger  on  the  coracoid  pro- 
cess, and  the  opposite  hand  upon  the 
back  of  the  scapula,  while  the  head  of 
the  humerus  is  pushed  outwards  and 
rotated. 

3.  When  reduced  it  will  not  remain 
in  place. 

4.  The  hand  may  generally,  but  with 
difficulty,  be  placed  upon  the  opposite 
shoulder,  with  the  elbow  resting  upon 
the  front  of  the  chest. 


6.  Depression  under  the  acromion 
process,  but  not  so  marked  as  in  dislo- 
cation. 


6.  Head  of  the  bone  may  be  felt  in 
the  axilla,  but  less  distinctly  than  in 
dislocation ;  never  much  forwards  or 
backwards ;  head  of  the  bone  moves 
with  the  shaft.  Head  of  the  bone  not 
to  be  felt  under  the  acromion  process, 
although  it  has  not  left  its  socket. 

7.  Elbow  carried  a  little  outwards, 
but  not  so  much  as  in  dislocation. 
Easily  brought  against  the  side  of  the 
body. 

8.  Arm  lengthened. 


9.  The  coracoid  process  carried  a  lit- 
tle toward  the  sternum  and  downwards. 

10.  Pressing  upon  the  coracoid  pro- 
cess it  is  found  to  be  movable,  and  it  is 
also  observed  that  it  obeys  the  motions 
of  the  arm. 


SIGNS    OF    FRACTURES    AND    DISLOCATIONS. 


55 


Hamilton's  Differential  Diagnosis. 


Column  III. 

Signs  of  separatioyi  of  the  ejiipliysis. 
[Cause,  direct  blotus.) 


1.  Preternatural  immobility. 


2.  Feeble  crepitus ;  less  rough  than 
the  crepitus  produced  when  broken 
bones  are  rubbed  ogainst  each  other. 


3.  Fragments  replaced  are  not  easily 
maintained  in  place. 


4.  The  hand  can  be  easily  placed  upon 
the  opposite  shoulder,  while  the  elbow 
rests  against  the  front  of  the  chest. 

6.  The  depression  is  not  immediately 
under  the  acromion,  yet  higher  than  in 
most  fractures  of  the  surgical  neck,  per- 
haps one  inch  below  the  acromion  pro- 


COLUMN   ly. 

Signs  of  fracture  through  the  surgi- 
cal neck.  ( Cause.,  generally  direct 
blows,  but  in  aged 'people  frequently 
caused  by  falling  on  the  elbow.) 

1.  Preternatural  mobility  often,  but 
not  constantly  present. 

2.  Crepitus  produced  easily  when 
there  is  no  impaction,  or  when  the  dis- 
placement is  not  complete,  but  with 
diflEiculty  when  impaction  exists,  or  the 
displacement  is  complete. 

3.  When  once  the  fragments  have 
been  displaced  it  is  exceedingly  difficult 
ever  afterwards  to  maintain  them  in 
place. 

4.  The  hand  can  be  easily  placed  upon 
the  opposite  shoulder,  while  the  elbow 
rests  against  the  front  of  the  chest. 

5.  A  slight  depression  below  the  acro- 
mion, not  immediately  underneath  its 
extremity,  but  an  inch  or  more  below. 


6.  Head  of  the  bone  in  its  socket,  and 
not  moving  with  the  shaft.  Upper  end 
of  lower  fragment  projecting  in  front 
when  displacement  exists,  and  feeling 
less  sharp  and  angular  than  in  case  of  a 
broken  bone;  indeed,  being  slightly 
convex  and  rather  smooth,  it  may  easily 
be  mistaken  for  the  head  of  the  bone. 

7.  Elbow  hanging  against  the  side, 
when  the  fragments  are  not  displaced, 
but  away  from  the  side  when  displace- 
ment exists. 

8.  Length  of  arm  not  changed  unless 
the  fragments  are  overlapped,  or  both 
fragments  are  tilted  upon  each  other. 
When  the  fragments  are  overlapped  the 
arm  is  shortened. 


6.  Head  of  bone  in  the  socket,  and 
moving  with  the  shaft  when  impacted. 
The  upper  end  of  the  lower  fragment 
being  often  felt  distinctly  pressing  up- 
wards toward  the  coracoid  process,  its 
broken  extremity  being  easily  distin- 
guished by  its  irregularity  from  the  head 
of  the  bone. 

7.  Elbow  hanging  against  the  side 
when  the  fragments  are  not  displaced, 
but  away  from  the  side  when  displace- 
ment exists. 

8.  Length  of  arm  unchanged,  unless 
the  fragments  are  impacted  or  over- 
lapped, or  both  fragments  are  much 
tilted  inwards.  If  the  fragments  are 
completely  displaced  the  arm  is  short- 
ened. 
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and  posteriorly,  if  needful  (Fig.  26).  The  ribbed 
"Crimean  arm  splints/'  made  by  Aitkin,  of  York,  are 
admirably  suited  for  this  purpose  (Fig.  27). 


Fig.  26 


The  lower  extremity  of  the  humerus  is  fractured  above 
the  condyles,  by  falls  upon  the  bent  elbow.  In  young 
subjects,  the  lower  epiphysis  is  separated  in  the  same 
WW.  In  consequence  of  the  great  and  rapid  swelling, 
considerable  difficulty  sometimes  arises  in  diagnosing 
between  fracture  of  the  humerus  and  dislocation  of  the 
radius  and  ulna  backwards.  The  former  injury  is  al- 
ways caused  by  falls  on  the  elbow,  the  latter  never  so, 
but  by  falls  on  the  palm  of  the  hand.  Symptoms:  1, 
Preternatural  mobility,  which,  however,  ceases  after  a 
few  hours;  2,  crepitus,  discovered  on  extending  the  fore- 
arm; 3,  reduction  on  extension,  but  immediate  return  of 
the  deformity  on  flexion;  4,  shortening  on  measurement 
from  the  internal  condyle  to  the  tip  of  the  acromion ;  5, 
detection  of  the  ends  of  the  fragments,  particularly  the 
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lower  oiiGj  beneath  the  triceps ;  6,  unnatural  relations 
between  the  condyles  and  the  olecranon. 

These  fractures  are  best  treated  with  gutta-percha 
splints.  The  bones  being  placed  in  position^  the  elbow 
is  bent  at  right  angles,  and  a  firm  gutta-percha  splint 
moulded  to  the  back  part  of  the  arm,  as  far  down  as  the 
wrist.  The  arm  and  forearm  are  firmly  bandaged  to  the 
splint,  care  being  taken  to  put  plenty  of  cotton-wool  at 
the  bend  of  the  elbow,  and  to  protect  all  the  prominent 
points  of  bone  with  thick  padding.  If  considerable 
swelling  exists,  and  fracture  into  the  joint  is  suspected, 
the  arm  should  be  placed  in  a  semi-flexed  position  on  a 
pillow,  and  evaporating  lotions  applied,  to  reduce  the 
swelling. 

Dislocations  of  the  humerus  downwards  into  the  axilla, 
are  caused  by  direct  blows  upon  the  upper  part  of  the 
humerus,  or  by  violent  leverage  carrying  the  elbow  away 
from  the  side.  Symptoms:  1,  A  depression  immedi- 
ately under  the  acromion ;  2,  the  elbow  carried  outwards 
from  the  side  and  a  little  backwards;  3,  the  head  of  the 
humerus  felt  in  the  axilla;  4,  numbness  of  the  arm,  and 
pain;  5,  the  elbow  being  placed  against  the  side,  it  is 
impossible  to  place  the  hand  on  the  opposite  shoulder 
(common  to  all);  6,  lengthening  of  the  arm,  from  half  an 
inch  to  an  inch  (Fig.  28). 

Dislocations  forward  arise  from  the  same  causes,  ex- 
cept that  the  force  is  generally  from  behind,  as,  for  ex- 
ample, from  a  fall  on  the  elbow,  when  the  axis  of  the 
limb  is  directed  backwards.  Symptoms :  1  and  2, 
same  as  above;  3,  axis  of  the  limb  directed  towards  the 
middle  of  the  clavicle;  4,  fulness  underneath  the  clavi- 
cle on  the  sternal  side  of  the  coracoid  process  (Fig.  29). 
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Dislocations  backwards  are  rare.  They  arise  from 
falling  forwards  on  the  extended  arm,  or  from  pushing 
violently  with  the  arm  elevated.     Symptoms :  1,  Pro- 


FiG.  28. 


jection  under  the  spine  of  the  scapula ;  2,  wide  space 
between  the  head  of  the  bone,  and  the  coracoid  process ; 
3,  forearm  carried  across  the  chest;  4,  axis  of  humerus 
upwards  and  outwards,  to  a  point  posterior  to  the  glenoid 
cavity.  One  point  of  diagnosis  common  to  all  is,  "  That 
in  taking  the  vertical  circumference  of  any  shoulder  in 
which  dislocation  exists,  by  means  of  a  tape  carried 
over  the  acromion  and  under  the  axilla,  an  increase  of 
about  two  inches  over  the  sound  side  is  an  invariable 
concomitant.^' 
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Whenever  it  is  possible,  give  chloroform,  in  the  re- 
duction of  these  dislocations.  The  method  by  manipu- 
lation may  then  be  used.     When   the  patient  is  fully 


FiOt.  29. 


under  the  influence  of  chloroform,  grasp  the  arm  below 
the  elbow  with  one  hand,  and  carry  it  well  out  from  the 
side.  Place  the  other  hand  on  the  shoulder,  pressing 
with  the  thumb  upon  the  head  of  the  bone  (Fig.  30). 
Next,  firmly  extending  the  limb,  make  it  describe  a 
semicircle  towards  the  sternum,  at  the  same  time  press- 
ing the  head  of  the  bone  towards  the  glenoid  cavity. 
Then  suddenly  bring  the  arm  down  to  the  side  (Fig.  31). 
When  chloroform  is  not  given,  the  reduction  is  ac- 
complished as   follows:    The   patient  being   placed  on 
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his  back,  the  surgeon  places  the  heel  of  his  foot  in  the 
axilla,  at  the  same  time  grasping  the  wrist,  and  making 
firm  extension.  The  arm  should  be  slightly  rotated, 
and  drawn  towards  the  body.    After  reduction,  the  arm 


Fig.  30. 


Fig.  31. 


is  to  be  bandaged  to  the  side,  and  the  forearm  placed  in 
a  sling.  Evaporating  lotion  should  be  applied  to  the 
shoulder,  if  much  swelling  is  present. 

When  there  is  a  dislocation  of  the  shoulder,  together 
with  a  wound  into  the  joint,  if  the  soft  tissues  are  not 
much  injured,  the  dislocation  must  be  reduced,  and  the 
wound  treated  antiseptically  (see  chapter  on  Antiseptic 
Treatment).  A  bag  of  ice  should  be  continuously  ap- 
plied, and  the  patient  kept  under  the  influence  of  opium. 
If  the  soft  parts  are  much  involved,  it  is  better  to  re- 
sect the  joint  at  once.     (See  below,  p.  61.) 

In  severe  injuries,  especially  in  gunshot  wounds, 
where  the  bone  is  very  much  comminuted,  the  soft 
parts  lacerated,  or  the  main  vessels  involved,  amputa- 
tion at  the  shoulder-joint  may  be  required.     (See  below, 

P-  61). 

In  resection  of  the  shoulder-joint  for  compound  in- 
juries, the  instruments  required  are:  1,  large  bistoury; 
2,  retractors ;  3,  lion-forceps ;  4,  saw ;  5,  bone  forceps. 
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The  operation  is  thus  performed :  1st.  Enlarge  the 
original  wound,  in  a  direction  which  must  accord  with 
the  condition  of  the  soft  parts.  A  line  from  the  tip  of 
the  acromion,  to  the  insertion  of  the  deltoid,  is  the  usual 
direction.  2d\y.  The  arm  being  carried  across  the  chest, 
rotate  it  first  inwards,  and  then  outwards,  to  allow  of 
the  division  of  the  scapular  muscles  attached  to  the  tu- 
berosities. 3dly.  Open  the  capsule  of  the  joint,  the 
long  head  of  the  biceps  being,  if  possible,  slipped  aside. 
4thly.  Carry  the  elbow  backwards,  and  thrust  the 
head  of  the  bone  out  through  the  wound.  5thly.  The 
head  of  the  bone  being  held  firmly  with  the  lion-for- 
ceps, remove  it  with  the  saw,  cutting  through  the  tuber- 
osities. The  saw  best  adapted  for  this,  and  many  other 
purposes,  is  one  made  by  Matthews,  of  Portugal  Street, 

Fig.  32. 


with  a  bent  shaft,  and  a  movable  back  (Fig.  32).  The 
wound  being  dressed,  the  arm  is  abducted  and  laid  on  a 
pillow. 

In  amputation  at  the  shoulder-joint,  the  instruments 
required  are:  1,  a  long  stout  bistoury,  2,  a  catlin,  nine 
inches  long;  3,  lion-forceps.  The  operation  is  thus  per- 
formed: 1st.  The  artery  being  compressed  by  an  assist- 
ant on  the  first  rib,  form  an  anterior,  or  antero-posterior 
flap,  according  to  circumstances,  by  cutting  from  with- 
out inwards  with  the  bistoury,  and  dissecting  the  deltoid 
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upwards.  2dly.  Open  the  capsule  with  the  heel  of  the 
knife.  3dly.  As  in  these  cases^  the  bone  is  generally 
much  shattered,  and  leverage  is  impossible,  grasp  the 
head  of  the  bone  with  the  lion-forceps,  and  divide,  in 
succession,  the  scapular  muscles  attached  to  the  tuberos- 
ities. 4thly.  Change  the  bistoury  for  the  catlin,  and, 
still  holding  the  head  of  the  bone  with  the  lion-forceps, 
slip  the  knife  behind  it  and  cut  close  to  the  bone.  Sthly. 
Let  an  assistant  follow  the  knife,  with  his  thumb  feel  for 
the  artery,  and  grasp  it  between  the  thumb,  in  the  wound, 
and  the  fingers  outside  the  flap.  6thly.  Cut  outwards, 
dividing  the  artery,  and  completing  the  flap.  7thly.  At 
once  secure  the  axillary  artery. 

Amputations  at  lower  points  of  the  arm,  are  best  per- 
formed by  the  ordinary  flap  operation — by  transfixion. 
In  making  the  anterior  flap,  the  brachial  artery  should 
be  avoided,  so  as  not  to  cut  it  until  the  last  sweep  of  the 
knife  in  the  formation  of  the  posterior  flap. 

Fractures  of  the  lower  end  of  the  humerus,  involving 
the  elbow-joint,  have  been  noticed  at  p.  56. 

Fracture  of  the  olecranon  is  caused  by  falls  on  the 
elbow,  or  direct  blows  upon  the  part.  Symptoms ;  1, 
Crepitus  when  the  fragments  are  not  separated,  or  when 
they  are  brought  together  by  extension  of  the  forearm ; 
2,  depression  between  the  fragments;  3,  semi-flexion  of 
the  forearm,  and  inability  to  straighten  it.  Before  the 
age  of  fifteen,  this  fracture  seldom  or  never  happens. 
Great  swelling  soon  follows  the  injury,  and  obscures  the 
diagnosis.  If  suspected,  the  arm  should  be  kept  in  the 
straight  position,  and  evaporating  lotions  applied. 
Treatment:  The  arm  must  be  placed  on  a  straight  splint, 
extending  from  near  the  upper  part  of  the  humerus  to 
the  wrist-joint,  and  placed  on  the  front  of  the  arm.     It 
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should  be  fixed  in  position  with  strips  of  adhesive  plaster, 
and  then  a  bandage  should  be  carried  upwards  from  the 
hand,  which,  on  reaching  the  elbow,  must  be  made  to 
embrace  the  upper  fragment  in  a  figure  of  eight,  and 
thus  draw  it  down  into  position. 

Fracture  of  the  coronoid  process  is  very  rare.  Symp- 
toms: 1,  Luxation  backwards  of  the  ulna,  or  the  ulna 
and  radius;  2,  probable  crepitus;  3,  the  fragment  felt 
in  front  of  the  trochlea.  Treatment:  The  arm  must  be 
placed  at  right  angles,  and  so  secured  on  a  rectangular 
splint. 

Fracture  of  the  neck  of  the  radius  is  rare.  Symp- 
toms: 1,  The  upper  end  of  the  lower  fragment  is  carried 
forward  by  the  action  of  the  biceps ;  2,  the  displacement 
is  increased  on  extension;  3,  pronation,  and  inability  to 
supinate.  Treatment:  The  forearm  must  be  flexed  on 
the  arm,  and  supported  by  a  single  dorsal  splint,  whilst 
a  compress  must  be  placed  over  the  upper  end  of  the 
lower  fragment,  and  secured  with  a  bandage. 

Fracture  of  the  shaft  of  the  ulna  alone  is  generally 
the  result  of  direct  violence.  It  is  frequently  found  in 
conjunction  with  other  serious  injuries — e.  ^.,  dislocation 
of  the  head  of  the  radius,  or  dislocation  of  both  bones 
backwards.  Symptoms:  Crepitus  and  mobility,  dis- 
covered by  seizing  the  bone  above  and  below  the  point 
of  contusion,  and  moving  it  in  opposite  directions.  The 
direction  taken  by  the  fragments  is  uncertain.  When 
outwards  towards  the  radius,  there  is  slight  projection 
of  the  styloid  process.  When  accompanied  with  dislo- 
cation of  the  head  of  the  radius,  there  is  shortening  of 
the  forearm.  Treatment:  If  the  fragments  fall  towards 
the  radius,  the  finger  must  be  forcibly  pressed  between 
the  bones  in  order  to  restore  the  fragments;  whilst  at  the 
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same  time  extension  is  made,  and  the  hand  is  supinated. 
If  they  press  forwards  or  backwards,  direct  force  must 
be  used  to  their  extremities  in  order  to  reduce  the  de- 
formity. The  arm  is  tlien  to  be  put  up  in  splints,  as  in 
Fig.  33. 

If  dislocation  of  the  head  of  the  radius  is  also  present, 
this  must,  if  possible,  be  reduced.  Let  an  assistant  seize 
the  humerus,  not  in  front,  but  by  the  condyles,  and  at 


the  same  time  flex  the  forearm,  and  extend  it.  Then 
push  the  head  of  the  radius  towards  its  socket.  Fix  the 
arm  to  an  angular  splint,  placed  upon  the  palmar  sur- 
face. Should  the  fracture  be  compound,  as  it  not  unfre- 
quently  is,  with  dislocation,  the  same  plan  must  be  fol- 
lowed, the  wound  being  dressed  antiseptically  (see  chapter 
on  Antiseptic  Treatment). 

In  fractures  of  the  shaft  of  the  radius  at  the  middle 
third,  the  lower  end  of  the  upper  fragment  is  tilted  up 
by  the  biceps  and  pronator  teres,  whilst  the  lower  frag- 
ment is  tilted  in  against  the  ulna  by  the  pronator  quad- 
ratus  and  supinator  longus. 

In  fractures  of  the  lower  third,  the  ends  of  the  frag- 
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meiits  are  generally  tilted  in  towards  the  ulna.  The 
treatment  of  these  fractures  is  the  same  as  that  indicated 
above  for  fractures  of  the  shaft  of  the  ulna. 

Colles's  fracture  takes  place  an  inch  above  the  carpal 
end  of  the  bone^  and  is  generally  caused  by  falls  on  the 
palm  of  the  hand.  Symptoms:  1,  The  patient  cannot 
pronate  or  supinate,  except  with  great  pain;  2,  the  hand 
is  turned  backwards^  and  to  the  radial  side ;  3,  the  sty- 
loid process  of  the  ulna  is  very  prominent;  4,  promi- 
nence on  the  dorsum  of  the  wrist^  and  a  corresponding 
depression  in  front;  5,  crepitus  on  powerful  extension. 
Fig.  34,  from  a  cast  in  King's  College,  shows  one  aspect 


Fig.  34. 


of  this  deformity.  Treatment:  The  reduction  of  this 
fracture,  and  its  treatment  by  Gordon^s  splint,  is  thus 
accomplished.  Supposing  the  left  radius  to  be  broken, 
reduce  the  deformity  by  laying  hold  of  the  forearm, 
placing  the  thumb  of  the  left  hand  upon  the  lower  end 
of  the  upper  fragment,  and  the  thumb  of  the  right  hand 
upon  the  upper  end  of  the  lower  fragment,  as  much  to 
the  inner  side  as  possible.  Both  fragments  are  thus 
pushed  backwards  and  outwards,  the  hand  being  at  the 
same  time  strongly  adducted. 

Apply  the  bevelled  portion  of  the  under  splint  (Fig. 
35)  previously  padded,  against  the  lower  end  of  the 
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upper  fragment.  Then  place  a  thick  pad  over  the  meta- 
carpus, carpus,  and  the  back  of  lower  fragment,  and 
apply  the  upper  or  back  splint,  its  lower  end  resting 
upon  the  dorsal  pad. 

Both  splints  are  now  held  in  their  position  by  three 
straps   with    buckles   attached,  the    upper  strap    being 


Fig.  35. 


placed  as  high  as  possible,  and  the  second  strap  low 
down,  almost  at  the  end  of  the  body  of  the  splint  (Fig. 
36).  This  strap  serves  the  double  purpose  of  pressing 
the  bevelled  portion  of  the  splint  against  the  lower  end 
of  the  upper  fragment,  pushing  it  backwards,  whilst  at 
the  same  time,  acting  upon  the  back  splint,  the  carpus 
and  the  carpal  fragment  are  pushed  forwards,  restoring 
and  maintaining  the  natural  form  of  the  radius. 

As  the  main  displacement  of  the  lower  fragment  is 
backwards  and  outwards,  it  is  necessary  that  the  hand 
should  be  maintained  in  a  state  of  abduction :  llierefore 
place  a  moderately  thick  pad  over  the  outer  margin  of 
the  carpus,  the  third  strap  being  applied  encircling  the 
dorsal  splint,  and  the  ulnar  portion  of  the  front  splint 
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(Fig.  36).  The  indications  fulfilled  by  the  last  strap 
are  to  force  the  carpus  inwards  towards  the  ulna,  and 
remove  the  pressure  of  the  upper  surface  of  the  carpus 
from  the  outer  part  of  the  carpal  surface  of  the  radius.* 

Fig.  36. 


Both  bones  of  the  forearm  are  sometimes  fractured 
together.  The  cause  is,  generally,  direct  violence,  or, 
more  rarely,  a  fall  on  the  palm  of  the  hand.  Symptoms : 
1,  Crepitus  and  mobility;  2,  pain  and  loss  of  power; 
3,  visible  bend  in  the  limb. 

Treatment :  If  there  is  but  little  displacement  the 
limb  must  be  put  up  in  the  ordinary  manner  (Fig.  33, 
p.  64).  If  the  fracture  is  oblique  and  there  is  shorten- 
ing, extension  must  be  made.  If  there  is  much  tendency 
for  the  bones  to  fall  together,  the  limb  should  be  put  up 
in  a  position  of  complete  supination,  and  the  pads  should 
be  so  adjusted  as  to  well  fill  the  interstices  between  the 
bones. 

Fractures  of  the  carpal  bones  are  generally  compound. 
When  it  is  a  simple  fracture,  little  or  no  treatment  is 
required  beyond  rest.  Fractures  of  the  metacarpal  bones 
are  the  result  of  direct  violence,  or  of  blows  upon  the 


m 


^  The  above  description  of  the  application  of  the  splint  is  fro.__ 
the  pen  of  Dr.  Gordon,  Professor  of  Surgery  at  Queen's  College, 
Belfast. 
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clenched  fist.  Crepitus  may  be  detected,  and  in  some 
cases  an  angular  projection  on  the  dorsum.  Treatment; 
A  ball  or  a  roller  is  placed  in  the  palm,  and  the  fingers 
firmly  fixed  over  it,  either  with  a  bandage  or  adhesive 
plaster.  If  the  fragments  are  much  displaced,  traction 
on  the  fingers  of  the  broken  metacarpal  bones  will  bring 
them  into  place,  and  they  may  be  retained  there  by  a 
gutta-percha  splint,  moulded  either  to  the  back  or  palm 
of  the  hand,  and  well  padded.  Care  must  be  taken  to 
make  the  splint  project  on  either  side  of  the  hand,  in 
order  to  keep  off  the  pressure  of  the  bandage  from  the 
lateral  metacarpal  bones. 

Dislocation  of  the  head  of  the  radius  forwards,  is 
caused  by  falls  on  the  elbow,  or  on  the  extended  forearm 
w^hen  pronated.  It  may  be  caused  also  in  young  chil- 
dren, by  lifting  them  up  by  the  arm.  Symptoms :  1, 
The  head  of  the  bone  can  be  felt  in  its  new  position,  and 
its  absence  from  its  natural  situation  discovered ;  2,  the 
arm  is  inclined  outwards  and  pronated ;  3,  the  tendon 
of  the  biceps  is  relaxed.  Treatment :  Extension  should 
be  made  with  the  forearm  slightly  flexed,  and  whilst 
this  is  kept  up  the  elbow  must  be  grasped,  and  the  head 
of  the  radius  forcibly  pushed  back  into  its  position.  No 
attempt  to  straighten  the  forearm  should  be  made,  but  it 
should  at  once  be  put  up  flexed  at  right  angles,  and 
placed  in  a  sling. 

Dislocation  backward  is  generally  the  result  of  a  di- 
rect blow  on  the  front  and  upper  part  of  the  bone.  It 
is  rare  without  accompanying  fracture.  Symptoms : 
1,  The  head  of  the  bone  is  felt  rotating  behind  the  con- 
dyle ;  2,  the  forearm  is  slightly  flexed  and  pronated ;  3, 
supination  cannot  be  performed.  Treatment :  Extension 
being  made,  the  forearm  is  forcibly  supinated,  the  head 
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of  the  bone  being  at  the  same  time  pressed  forward  into 
its  place. 

Dislocation  of  both  bones  of  the  forearm  is  an  acci- 
dent to  which  youth  is  particularly  liable.  Dislocation 
backwards  is  caused  by  a  fall  on  the  hand,  or  inner  side 
of  the  ulna ;  or  by  a  violent  twist,  or  a  direct  blow  on 
the  front  and  upper  part  of  the  forearm.  Symptoms : 
1,  The  forearm  is  slightly  flexed ;  2,  the  lower  end  of 
the  humerus  can  be  felt  in  front  of  the  elbow;  the  ole- 
cranon projects  behind  the  head  of  the  radius,  becoming 
more  prominent  on  jflexion  and  less  so  on  extension 
(just  the  reverse  of  what  occurs  in  fractures  of  the 
humerus  above  the  condyles) ;  3,  the  olecranon  instead 
of  being  below  the  internal  condyle,  is  carried  about  an 
inch  above  it;  4,  the  forearm  is  shortened,  on  measure- 
ment from  the  internal  condyle  to  the  styloid  process  of 
the  ulna ;  5,  there  is  no  shortening  from  the  acromion 
to  the  internal  condyle.  Treatment :  Seat  the  patient 
sideways  on  a  chair.  Place  your  foot  on  the  chair,  and 
your  knee  in  the  bend  of  the  elbow.  Take  firm  hold 
of  the  wrist,  and  pressing  the  knee  firmly  against  the 
radius  and  ulna,  forcibly,  but  slowly,  bend  the  forearm. 
Thus  the  coronoid  process  is  brought  forward  in  front 
of  the  elbow,  and  is  pulled  by  the  muscles  into  its  place. 
When  reduction  is  supposed  to  have  taken  place,  the 
joint  should  be  flexed  and  extended,  and  if  this  can  be 
done  with  ease,  it  is  evident  that  the  bones  are  in  place. 

Dislocation  outwards  is  usually  incomplete.  Symp- 
toms :  1,  Great  prominence  on  the  inner  side  of  the  in- 
ternal condyle,  with  a  deep  depression  below ;  2,  promi- 
nence on  the  outer  side  of  the  cup  of  the  head  of  the 
radius.     Treatment:    Extension  and   counter-extension 
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being  kept  up,  lateral  pressure  must  be  made  on  the 
radial  side. 

Dislocation  inwards  is  a  rare  accident.  Symptoms : 
1,  The  olecranon  is  felt  projecting  on  the  inner  side,  and 
the  head  of  the  radius  indistinctly  in  the  bend  of  the 
arm  ;  2,  the  external  condyle  is  very  prominent ;  3,  the 
forearm  is  flexed  and  the  hand  pronated.  Treatment : 
As  above,  by  extension,  counter-extension,  and  pressure 
in  the  direction  of  the  natural  position  of  the  bones. 

Dislocation  forwards  is  very  rare.  Symptoms :  1, 
The  forearm  flexed  at  right  angles,  immovable  and  su- 
pinated ;  2,  absence  of  the  olecranon  from  its  natural 
position ;  3,  head  of  radius  in  the  coronoid  fossa. 
Treatment:  Flexion  on  the  knee,  as  described  above. 
The  idna  may  be  reduced  without  the  radius,  which 
must  then  be  pressed  into  its  position,  as  before  de- 
scribed. 

Dislocations  at  the  wrist  are  rare,  fracture  of  the 
lower  end  of  the  radius  being  generally  the  accident 
mistaken  for  it.  Dislocation  backwards  may  be  caused 
by  falls  on  the  palm,  or  on  the  back  of  the  hand. 
Symptoms:  1,  A  very  abrupt  angle  caused  by  the  pro- 
jection of  the  carpus ;  2,  absence  of  crepitus ;  3,  easy 
redaction.  Treatment :  Simple  extension  will  generally 
be  sufficient. 

Dislocation  of  the  carpus  forwards  may  be  the  result 
of  a  fall  on  the  palm.  The  radius  and  ulna  are  felt 
projecting  posteriorly,  whilst  the  carpus  forms  a  tumor 
anteriorly.     It  can  be  reduced  by  extension. 

The  most  usual  dislocation  of  the  thumb  is  that  of 
the  first  phalanx  backward  on  the  metacarpal  bone. 
Symptoms:  1,  The  end  of  the  metacarpal  bone  projects 
in  the  palm;  2,  the  proximal  end  of  the  first  phalanx 
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is  found  Oil  the  dorsum  of  the  metacarpal.  Treatment : 
The  thumb  being  protected  with  lint,  a  clovehitch  (Fig. 
37)  is  fixed   on  it,  and  extension  made ;   or  reduction 

Fig.  37. 


may  be  secured  by  bending  the  phalanx  forcibly  back- 
wards, at  the  same  time  pressing  the  base  towards  the 
articulation.  Dislocation  forwards  may  be  reduced  by 
bending  the  phalanx  forwards  towards  the  palm. 

When  the  elbow-joint  is  laid  open  without  further 
injury,  it  must  be  treated  arntiseptically  (see  chapter  on 
Antiseptic  Treatment).  The  limb  should  be  placed  on 
an  angular  splint,  and,  if  possible,  ice  kept  constantly 
applied.  When  the  bones  are  severely  injured,  as  in 
gunshot  wounds  or  crushes,  if  the  vessels  are  not 
damaged,  primary  excision  of  the  joint  should  be  per- 
formed. 

For  this  operation  the  following  instruments  are  re- 
quired: 1,  Scalpel;  2,  blunt  hooks  and  retractors;  3, 
lion-forceps;  4,  saw;  5,  bone-forceps.  The  original 
wound  may  be  enlarged,  if  placed  conveniently,  or  a 
straight  incision  may  be  made  at  the  back  of  the  joint, 
about  five  inches   long.     If  possible,  the  triceps  should 
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not  be  divided,  but  it  should  be  separated  with  the 
fascia  from  the  olecranon,  and  held  aside  with  a  retractor. 
The  olecranon  process  should  then  be  cut  off  with  bone- 
forceps.  The  end  of  the  humerus  is  then  cleared,  the 
ulna  nerve  being  slipped  forwards  over  the  internal  con- 
dyle, and  held  aside  with  a  blunt  hook.  It  must  be  re- 
membered, that  in  injuries  to  the  elbow-joint  the  nerve 
is  sometimes  displaced,  so  that  great  care  must  be  taken 
to  avoid  it,  from  the  very  first.  The  entire  condyloid 
surface  of  the  humerus  is  then  removed  with  the  saw, 
and  the  end  of  the  ulna,  including  the  sigmoid  cavity 
with  the  head  of  the  radius.  The  section  of  the  bones 
must  be  modified,  according  to  the  injury  they  have  sus- 
tained; the  usual  mistake  is  the  removal  of  too  small  a 
portion.  Hemorrhage  being  arrested,  the  wound  is 
brought  together,  and  the  arm  extended  on  a  straight 
splint  placed  in  front  of  the  arm. 

If  the  injury  to  the  soft  parts,  and  the  vessels  is  so 
great  that  amputation  is  needful,  it  may  be  performed 
at,  or  in  close  proximity  to  the  joint.  Tlie  best  form  of 
operation,  both  here  and  in  the  forearm,  is  the  ^^  mixed 
method  ^^  of  skin  flap,  with  circular  division  of  the  mus- 
cles. The  instruments  required  are:  1,  Long  bistoury; 
2,  saw;  3,  lion  and  bone-forceps.  An  oval  flap  of  skin, 
large  enough  to  cover  in  the  end  of  the  stump,  is  marked 
out  with  the  bistoury,  either  in  front,  behind,  or  later- 
ally, as  the  case  demands;  or  two  short  flaps  are  cut,  to 
meet  over  the  end  of  the  stump,  one  being  sometimes 
longer  than  the  other,  in  order  to  remove  the  cicatrix 
from  the  face  of  the  stump.  A  circular  sweep  is  then 
made  through  the  muscles,  about  an  inch  below  the  base 
of  the  skin  flaps.  The  muscles  are  cleared  upwards  from 
the  bone,  and  the  section  through  the  bones  completed 
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with  the  saw.  If  the  amputation  is  at  the  joint,  the 
bones  are  disarticulated  previous  to  the  section  of  the 
muscles. 

In  compound  injury  to  the  wrist-joint,  the  joint  must 
be  treated  in  the  same  manner  as  the  elbow  or  shoulder- 
joint,  the  forearm  and  hand  being  placed  on  a  straight 
splint.  If  the  bones  of  the  forearm  protrude,  and  the 
tendons  and. bloodvessels  are  injured,  amputation  must 
be  performed,  the  one  just  described  being  applicable. 

Every  attempt  should  be  made  to  save  any  portion  of 
the  phalanges  or  metacarpal  bone  of  the  thumb.  But  if 
the  injury  renders  this  impossible,  the  phalanges  may  be 
removed  by  the  incisions  shown  in  Fig.  38,  or  the  meta- 


carpal bone  by  the  incision  marked  in  Fig.  39.  A  long 
narrow-bladed  bistoury  is  carried  through  the  soft  parts, 
between  the  metacarpal  bone  of  the  thumb  and  index 
finger,  up  to  the  trapezium;  it  is  then  turned  outwards, 
and  the  joint  cut  through,  the  incision  being  completed 
in  the  direction  of  the  dotted  line. 

The  index  and  little  fingers  may  be  removed  by  in- 
cisions corresponding  to  the  dotted  line  in  Fig.  40.  The 
point  of  the  knife  is  entered  on  the  back  of  the  meta- 
carpal bone,  and  carried  by  the  side,  and  underneath  the 
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finger,  and  up  again  to  where  it  first  entered.     The  soft 
parts  are  then  dissected  back,  and  the  head  of  the  meta- 


carpal bone  divided  with  the  bone-forceps.  The  other 
fingers  are  removed  by  an  incision  such  as  that  marked 
in  Fig.  41.     The  adjoining  fingers  being  held  aside  by 


Fig.  40. 


an  assistant,  grasp  the  finger  firmly,  and  place  the  heel 
of  the  knife  on  the  web  of  the  finger.  It  is  then  carried 
upwards  to  the  joint,  through  which  it  passes,  and  is 
brought  out  on  the  other  side,  cutting  a  flap  similar  to 
the  one  first  made.     If  the  possessor  of  the  hand  is  a 
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laborer,  leave  the  head  of  the  metacarpal  bone,  else  re- 
move it  with  the  bone-forceps.  The  second  or  third 
phalanx  may  be  removed  as  follows :  Bend  the  phalanx 


FiCx.  41. 


at  right  angles  to  the  next  (Fig.  42);  place  the  heel  of  a 
bistoury  at  the  side  of  the  joint  midway  in  the  thickness 


Fig.  42. 


of  the  next  phalanx,  and  draw  the  knife  straight  across 
the  joint;  straighten  out  the  fingers,  and  turning  the 
edge  of  the  knife  forw^ards,  cut  a  flap  from  the  palmar 
surface. 
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CHAPTER    yi. 

THE  ABDOMEN. 

RUPTURE  OF  MUSCLES — RUPTURE  OF  THE  PERITONEUM— RUP- 
TURE OF  THE  VISCERA — NON-PENETRATING  WOUNDS — PEN- 
ETRATING WOUNDS— PROTRUDED  VISCERA,  CONSTRICTION, 
DISTENSION  WITH  FLATUS,  GANGRENE,  WOUNDS — PROTRU- 
DED OMENTUM — SUTURES  IN  WOUNDED  PARIETES — FOREIGN 
BODIES — OBSTRUCTED,  INFLAMED,  AND  STRANGULATED  HER- 
NIA— THE  TAXIS — OPERATION  FOR  STRANGULATED  HERNIA — 
UMBILICAL,  INGUINAL,  FEMORAL,    AND    OBTURATOR    HERNIA. 

Blows  upon  the  abdomen,  even  of  slight  character, 
may  rupture  the  recti  muscles.  The  symptoms  are :  1, 
Sudden  pain  and  swelling;  2,  sometimes  a  palpable 
sulcus  between  the  torn  ends;  3,  increased  pain  on 
movement.  The  treatment  is — rest,  in  a  position  to 
relax  the  muscles,  with  the  shoulders  raised,  and  the 
thighs  bent  on  the  abdomen.  A  large  pad  should  be 
placed  over  the  site  of  rupture,  and  retained  by  a  broad 
roller. 

The  peritoneum  may  be  ruptured  by  blows  on  the  ab- 
domen. The  symptoms  are:  1,  Extreme  collapse;  2, 
excessive  pain,  especially  on  movement,  and  pressure; 
3,  thoracic  respiration ;  4,  tense  contraction  of  the  ab- 
dominal muscles.  If  the  peritoneum  attached  to  the 
pregnant  uterus,  to  the  mesentery,  or  omentum  be  torn, 
considerable  hemorrhage  may  occur,  when  all  the  symp- 
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toms  of  great  loss  of  blood  will  present  themselves. 
The  treatment  is  perfect  rest  in  the  recumbent  position, 
leeches  to  the  abdomen,  linseed-meal  poultices,  sprinkled 
over  with  laudanum,  and  opium  internally.  All  pur- 
gatives must  be  avoided,  and  very  light  fluid  diet  ad- 
ministered. Ice  must  be  applied  to  the  abdomen,  and 
the  collapse  of  hemorrhage  counteracted  by  stimulants 
freely  given.  In  all  cases  of  severe  blows,  or  crushing 
force  applied  to  the  abdominal  wall,  where  collapse  is 
present  and  injury  to  any  of  the  viscera  is  suspected, 
perfect  rest  must  be  enforced,  opium  administered,  poul- 
tices with  laudanum  applied,  and  purgation  strictly 
avoided.  If  the  stomach,  or  intestines  are  probably 
ruptured,  no  food  of  any  kind  must  be  given  by  the 
mouth,  but  nutritive  enemata,  in  small  quantities,  ad- 
ministered by  the  rectum,  every  four  or  six  hours.  It 
is  also  advisable  to  empty  the  bladder  with  a  catheter, 
especially  if  damage  to  the  kidneys  is  suspected. 

In  non-penetrating  wounds  of  the  parietes,  especial 
care  must  be  taken  to  search  for  foreign  bodies,  and  re- 
move them.  If  there  is  much  hemorrhage,  and  the 
vessel  cannot  be  seen,  the  wound  must  be  enlarged,  and 
the  vessel  secured ;  but  if  in  punctured  wounds  the 
bleeding  is  not  severe,  it  may  be  left,  but  the  mouth  of 
the  wound  must  not  be  closed.  In  incised  wounds  of 
the  epigastric  region  sutures  must  be  inserted,  as  there 
is  considerable  tendency  to  gape. 

Penetrating  wounds  of  the  abdomen,  especially  punc- 
tured wounds,  should  be  treated  from  the  commence- 
ment with  perfect  rest  and  opium,  even,  although  at  the 
moment,  no  serious  symptoms  are  present.  If  any  of 
the  viscera  are  wounded,  the  symptoms  Avill  be :  1,  Col- 
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lapse;  2^  severe  local  pain,  which  soon  becomes  radiat- 
ing ;  3,  vomiting,  sometimes  of  blood. 

The  various  viscera  are  sometimes  protruded  through 
wounds  in  the  parietes — ^^  the  small  intestines  most  fre- 
quently, next  the  large,  then  the  stomach,  and  lastly, 
the  caecum.  Of  the  solid  viscera  the  omentum  is  by 
far  the  most  common,  and  is  often  associated  with  that 
of  the  viscera.^^  (Poland.)  When  protruded  through 
small  wounds,  they  are  likely  to  be  strangulated.  If 
the  protrusion  be  intestine,  and  it  is  uninjured,  it  must 
be  thoroughly  cleaned  with  a  stream  of  tepid  water  and 
returned,  care  being  taken  to  press  it  directly  back- 
wards, in  order  to  avoid  pushing  it  between  the  perito- 
neum and  the  muscles.  If  any  constriction  exists,  the 
external  wound  must  be  enlarged,  and  the  fibres  of  the 
muscle  or  fascia  divided;  but  if  possible  the  peritoneum 
should  not  be  interfered  with.  If  the  bowel  is  so  dis- 
tended with  flatus  as  to  prevent  its  return,  it  may  be 
punctured  in  three  or  four  places  with  a  grooved  needle, 
and  the  air  allowed  to  escape.  If  the  intestine  be  gan- 
grenous it  must  be  opened,  its  contents  allowed  to  es- 
cape, and  then  it  must  be  fixed,  ^yith  one  or  two  sutures, 
to  the  edge  of  the  wound.  If  the  intestine  has  sustained 
a  small  punctured  wound,  the  lips  of  the  wound  may 
be  held  together  with  a  pair  of  forceps,  and  a  fine  silk 
or  catgut  ligature  tied  firmly  round  the  orifice.  The 
ends  are  then  cut  off  close,  and  the  intestine  returned. 
Incised  wounds  must  be  closed  with  the  continuous  su- 
ture either  of  silk  or  catgut,  all  the  coats  being  included 
in  the  suture,  and  care  taken  to  secure  perfect  coaptation 
of  the  edges.  The  intestine  is  then  returned.  When  a 
large  portion  of  the  circumference  of  the  bowel  is  di- 
vided, particularly  if  the  wound  is  lacerated,  it  is  better 
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to  fix  the  divided  portions  by  silk  sutures  to  the  edge  of 
the  external  wound. 

If  omentum  is  protruded  through  the  wound,  it 
should  be  carefully  examined  to  ascertain  that  no  intes- 
tine is  inclosed  in  its  folds.  If  it  is  quite  healthy,  and 
free  from  laceration,  it  may  be  at  once  returned.  But 
if  it  is  dirty  or  lacerated,  or  great  difficulty  is  found  in 
returning  it,  a  double  ligature  should  be  passed  through 
the  base,  tied  firmly,  and  the  protruding  portion  cut  off". 
The  ligature  may  be  cut  short  and  returned  with  the 
omentum. 

When  there  is  an  incised  wound  opening  the  abdomi- 
nal cavity,  it  must  be  closed  with  interrupted  sutures. 
The  edge  of  the  peritoneum  should  be  included  in  the 
deep  sutures,  and  superficial  ones  should  be  placed  be- 
tween them,  including  the  skin  only.  The  deep  sutures 
are  best  inserted  by  transfixing  the  edges  of  the  wound 
with  a  needle  set  in  a  handle,  then  threading  the  needle 
and  withdrawing  it,  pulling  the  suture  back  with  the 
needle.  Wire  is  best  for  the  deep,  and  silk  for  the  su- 
perficial sutures. 

When  foreign  bodies  have  passed  from  the  oesophagus 
into  the  stomach,  purgative  treatment  should  be  studi- 
ously avoided,  and  the  diet  should  consist  of  as  much 
solid  material  as  can  be  conveniently  taken,  in  order 
that  the  foreign  body  may  be,  if  possible,  imbedded  in 
solid  fecal  matter,  and  thus  extruded  per  anum. 

A  patient  with  a  hernial  protrusion  is  liable  to  certain 
accidents  other  than  strangulation  of  the  bowel.  An 
accumulation  of  gas  and  fecal  matter  may  become  pent 
up  in  the  protruded  bowel,  and  prevent  its  return.  The 
symptoms  are:  1,  Pain;  2,  distension  of  the  tumor;  3, 
gurgling  on   manipulation ;   4,  generally  constipation ; 
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5^  vomiting;  6,  absence  of  the  severe  constitutional 
symptoms  which  indicate  strangulation.  The  treatment 
consists  of  warm  applications  to  the  tumor,  and  a  stimu- 
lating enema  of  castor  oil,  turpentine,  and  gruel.  If 
the  vomiting  is  not  very  severe,  purgatives  may  be 
given  by  the  mouth.  Manipulation  of  the  tumor  should 
be  avoided  as  much  as  possible. 

The  previous  condition  may  pass  on  into  one  of  in- 
flammation, or  this  may  be  set  up  by  a  blow  on  the 
tumor,  the  pressure  of  a  badly  fitting  truss,  or  by  the 
extension  of  a  similar  condition  in  the  rest  of  the  ali- 
mentary canal.  The  symptoms  are :  1,  pain ;  2,  en- 
largement of  the  tumor;  3,  if  it  be  omental,  increased 
hardness ;  if  intestinal,  increased  elasticity,  or  fluctua- 
tion, from  the  presence  of  fluid  in  the  sac.  The  treat- 
ment consists  of  rest,  purgative  enemata,  and  the  appli- 
cation of  ice  to  the  tumor. 

Usually  the  earliest  symptom  of  a  strangulated  hernia 
is  vomiting,  first  of  the  food  contained  in  the  stomach, 
then  of  yellow  and  green  bile,  and  lastly  of  brown  oflen* 
sive  stercoraceous  matter.  At  the  same  time  the  hernial 
tumor,  if  not  recent,  becomes  tense,  painful,  and  irreduci- 
ble. The  bowels  are  confined,  and  there  is  a  feeling  of 
dragging  between  the  hernia  and  the  bowel.  Great 
prostration  comes  on,  with  quick  respiration  and  feeble 
pulse ;  the  surface  is  cold,  and  the  countenance  anxious. 
All  these  symptoms  may  exist  when  the  intestine  is  in- 
flamed, but  not  strangulated. 

The  rule  is,  that  when  the  intestine  is  inflamed  but 
not  strangulated,  the  local  symptoms  first  supervene;  but 
when  strangulation  comes  first,  and  inflammation  as  a 
secondary  result,  the  remote  and  constitutional  symptoms 
are  the  first  to  appear,  and  the  local  ones  afterwards. 


STRANGULATED    HERNIA.  81 

When  the  local  symptoms  are  urgent,  and  come  on 
after  the  remote  symptoms,  it  is  a  strong  argument  for 
immediate  operation.  When  the  remote  symptoms  are 
present,  but  no  hernia  is  observable,  the  strictest  search 
should  be  made  for  one.  If  a  hernia  exists  in  which  no 
local  signs  are  present,  but  which  cannot  be  reduced,  an 
operation  should  be  performed  :  or  it  should  be  per- 
formed at  the  site  of  any  tumor  which  might  contain  a 
hernia ;  or  in  the  case  of  double  irreducible  hernise,  both 
should  be  operated  on,  if,  in  the  first,  no  obstruction  is 
found. 

The  attempt  to  reduce  a  strangulated  hernia  by  the 
taxis,  must  be  made  with  great  gentleness.  The  follow- 
ing rules  should  be  observed  :  1.  It  should  be  very  spar- 
ingly tried  without  chloroform,  and  chloroform  should 
be  administered  if  the  first  attempt  fails.  2.  When 
chloroform  has  been  administered,  the  manipulation 
must  be  very  gentle.  If  gentle  manipulations  fail,  more 
forcible  ones  will  only  damage  the  bowel,  without  re- 
ducing the  hernia.  3.  The  attempt,  in  a  small  hernia, 
should  not  extend  over  two  minutes,  and  in  larger  ones 
not  over  ten  minutes,  at  the  outside.  4.  It  should  not 
be  made  by  more  than  one  person.  5.  It  should  not  be 
repeated,  if  it  can  be  ascertained  that  it  has  been  pre- 
viously tried.  6.  It  is  quite  inadmissible,  if  the  stran- 
gulation has  been  for  some  hours,  and  if  the  constitu- 
tional symptoms,  such  as  vomiting,  collapse,  and  tender 
abdomen  are  present ;  or  if  it  can  be  ascertained  that  the 
hernia  has  been  habitually  irreducible.  If  the  symp- 
toms are  not  very  urgent,  a  grain  of  opium  may  be 
given,  and  the  patient  placed  in  a  very  hot  bath,  the 
taxis  being  attempted  in  the  bath.  If  the  hernia  be  not 
reduced,  but  no  bad  symptoms — such   as  severe  pain, 
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vomiting,  or  abdominal  tenderness  are  present — the 
patient  may  be  placed  in  bed,  and  kept  under  the  influ- 
ence of  opium,  a  strict  watch  being  kept  for  the  onset  of 
any  bad  symptom.  The  rule  of  waiting  is,  however,  a 
very  exceptional  one,  and  the  condition  of  the  patient 
must  be  very  favorable  to  permit  delay. 

The  use  of  the  aspirator,  as  an  aid  to  taxis,  has  been 
introduced,  with  considerable  success,  by  Dr.  Dieulafoy. 
The  aspirator  being  exhausted,  one  of  the  smallest 
needles  is  introduced  into  the  hernial  tumor.  The  cock 
connecting  the  needle  with  the  vacuum  is  then  turned, 
and  the  needle  passed  on  slowly  through  the  tissues. 
The  first  fluid  met  with  will  probably  be  in  the  sac; 
but  it  is  not  until  fEecal  matter,  mixed  with  bubbles  of 
gas,  passes,  that  we  can  be  sure  the  gut  is  punctured. 
When  the  aspiration  of  faeces  and  gas  is  complete  the 
attempt  to  reduce  the  hernia  may  be  made. 

The  description  of  the  operation  for  strangulated  her- 
nia applies,  with  little  modification,  to  tlie  various  forms 
of  hernia  met  with.  The  instruments  required  are :  1. 
Scalpel.  2.  Dissecting  forceps.  3.  Straight  director. 
4.  Curved  hernia  director.  5.  Hernia  knife.  6.  Re- 
tractors. An  incision,  the  direction  of  which  varies 
with  the  particular  hernia,  is  made  through  the  skin, 
and  the  superficial  structures  are  divided,  if  needful,  on 
the  straight  director,  until  the  sac  is  exposed.  The  fore- 
finger of  the  left  hand  is  then  passed  up  to  the  neck  of 
the  sac,  and  the  nail  insinuated  beneath  the  stricture,  if 
it  be  external  to  the  sac.  The  hernia  knife  is  next 
guided  along  the  left  forefinger  and  passed  on  the  flat, 
by  the  side  of  the  nail,  beneath  the  stricture.  The  edge 
is  then  turned  directly  forwards,  and  the  stricture  divided 
for  about  a  quarter  of  an  inch  by  a  slight  sawing  move- 
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ment.  If  the  nail  cannot  be  inserted  beneath  the  stric- 
ture the  hernia  director  must  be  used  and  the  knife 
passed  up  in  the  groove  of  the  director. 

The  stricture  being  divided,  an  attempt  must  be  made 
to  return  the  bowel  by  very  gentle  manipulation.  If 
the  whole  contents  return  with  the  characteristic  gurgle, 
the  surgeon  may  be  satisfied  that  the  stricture  is  relieved. 
If,  however,  reduction  does  not  take  place,  or  some  por- 
tion remains  behind,  then  the  sac  must  be  opened.  In 
order  to  do  this  a  small  portion  of  the  sac  must  be  taken 
up  with  the  forceps,  and  nicked  through  with  the  scalpel, 
cutting  sideways.  A  small  opening  being  made,  the 
straight  director  is  passed  in,  and  the  sac  divided  on  it 
for  a  very  small  distance.  The  left  forefinger  is  then 
inserted  and  the  stricture  sought  for  at  the  neck,  and 
divided  as  above  directed.  If  a  director  is  used,  great 
care  must  be  taken  not  to  pass  it  too  far  up,  as  it  might 
perforate  the  intestine  above  the  stricture.  On  using  the 
knife,  the  intestine  must  be  gently  pressed  back  with  the 
left  forefinger,  to  prevent  its  bulging  over  the  edge  of 
the  knife  and  being  wounded.  In  doing  this,  however, 
great  gentleness  must  be  used,  especially  if  the  intestine 
is  in  a  bad  condition,  as  very  little  pressure  will  rup- 
ture it. 

On  opening  the  sac  the  contents  must  be  carefully  ex- 
amined. If  the  intestine  is  quite  dead,  it  must  be  left 
in  the  open  wound,  the  stricture  above  being  divided, 
and  all  the  tissues  freely  laid  open.  If  it  is  dark,  mot- 
tled, and  studded  with  lymph,  or  if  there  is  a  doubt  as 
to  its  condition,  it  is  better  to  return  it  to  the  abdominal 
cavity,  especially  if  it  is  elastic  and  glistening.  If  there 
is  a  small  rupture  or  perforation,  it  may  be  pinched  up 
with  the  forceps  and  tied  with  a  catgut  ligature.     If 
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there  are  recent  adhesions,  they  may  be  separated;  old 
ones  must  be  left  without  interference.  If  the  bulk  of 
the  intestine  is  so  large  from  distension  with  flatus  as  to 
impede  reduction,  it  may  be  punctured  with  a  grooved 
needle  and  the  flatus  allowed  to  escape.  If  omentum  is 
present  in  a  recent  hernia,  and  is  non-adherent,  it  should 
be  returned  with  the  intestine;  if  it  is  very  adherent,  it 
may  be  left  in  the  sac.  If  there  is  much  of  it,  and  it  is 
in  a  bad  condition,  it  may  be  ligatured  and  cut  off.  The 
greatest  care  must  be  taken  to  examine  omental  protru- 
sions, in  order  to  discover  if  they  contain,  as  they  fre- 
quently do,  especially  in  femoral  herni^e,  knuckles  of 
intestine.  Intestine  so  found,  must  be  carefully  exam- 
ined to  find  out  if  any  omental  bands  are  constricting  it. 

In  umbilical  strangulated  hernia,  the  incision  must  be 
made  in  the  median  line,  commencing  two  or  three 
inches  above  the  neck  of  the  sac,  and  continued  as  far 
downwards  as  may  be  needful.  Every  endeavor  should 
be  made  to  relieve  the  stricture  without  opening  the  sac, 
which  is  a  most  fatal  proceeding  in  this  hernia.  It  should 
be  remembered  that  this  hernia  often  becomes  obstructed, 
with  very  severe  constitutional  disturbance,  and  that 
aperient  enemata  frequently  rectify  this,  without  recourse 
to  an  operation. 

Inguinal  hernia  protrudes  from  the  abdomen  above 
Poupart's  ligament,  the  spinous  process  of  the  pubes 
being  external  to  the  neck  of  tne  tumor.  In  attempt- 
ing the  taxis,  the  patient  should  be  placed  with  the  pel- 
vis raised,  and  the  thighs  close  together,  pressure  being 
made  upwards  and  outwards.  The  operation  for  the  re- 
lief of  strangulated  inguinal  hernia  is  performed  as  fol- 
lows. 1st.  An  incision,  from  four  to  five  inches  long,  is 
made  through  the  integuments,  in  the  axis  of  the  tumor, 
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commencing  about  two  inches  above  the  centre  of  the 
external  abdominal  ring.  2dly.  The  margins  of  the  ex- 
ternal abdominal  ring  are  exposed.  3dly.  The  remain- 
ing tissues  are  divided  down  to  the  sac,  which  may  be 
recognized  by  its  blue  translucent  appearance.  4thly. 
The  tip  of  the  forefinger  is  gently  insinuated  beneath  the 
external  ring,  but  if  this  is  impossible,  a  director  must 
be  passed,  and  the  ring  incised  with  the  hernia  knife. 
The  finger  is  then  passed  on  and  any  constriction  divided, 
when  possibly  the  hernia  may  be  returned.  5thly.  If 
this  cannot  be  done  the  sac  must  be  opened,  as  directed 
above,  and  the  forefinger  carried  up  to  the  constriction, 
which  is  then  divided,  if  needful,  on  the  hernia  director. 
All  the  incisions  for  the  relief  of  constrictions,  must  be 
made  in  a  line  parallel  to  the  linea  alba,  thereby  avoid- 
ing the  internal  epigastric  artery. 

The  above  rules  apply  equally  to  direct  inguinal 
hernia.  It  must,  however,  be  remembered  that  the  sper- 
matic cord  in  the  male  is  more  prominent  in  direct  than 
in  oblique  hernia,  and  that  the  deeper  coverings  are  often 
much  thinner,  and  therefore  require  greater  care  in  their 
division. 

The  only  differences  between  inguinal  hernia  in  the 
female  and  in  the  male  are  that  the  round  lip:ament  is 
substituted  for  the  spermatic  cord,  and  that  the  hernial 
protrusion  is  found  in  the  labium. 

In  femoral  hernia  the  protrusion  is  found  below  Pou- 
part's  ligament,  the  spinous  process  of  the  pubes  being 
internal  to  the  neck  of  the  tumor.  The  abdominal  ring 
will  also  be  found  unoccupied  by  any  tumor.  The  symp- 
toms of  strangulated  femoral  hernia  are  generally  much 
more  severe  than  in  inguinal.  For  the  taxis,  the  patient 
must  be  placed  on  his  back,  the  thighs  flexed  towards 
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the  abdomen,  and  the  thigh  of  the  affected  side  rotated 
inwards,  and  crossed  over  its  fellow.  The  tumor  must 
be  pressed  first  downwards,  then  backwards  and  upwards. 
The  operation  for  strangulated  inguinal  hernia  is  as  fol- 
lows: 1st.  An  incision  three  or  four  inches  long  is  made 
through  the  integuments,  on  the  pubic  side  of  the  neck 
of  the  tumor,  commencing  an  inch  above  Poupart's  liga- 
ment. 2dly.  Poupart's  ligament  should  be  clearly  de- 
fined, and  Girabernat's  ligament  felt  on  the  pubic  side. 
This  may  be  slightly  incised  upwards,  when,  if  the  her- 
nia is  recent,  an  attempt  should  be  made  to  reduce  the 
hernia.  This  failing,  the  fascia  propria  must  be  divided 
on  a  director;  upon  which  a  layer  of  fat  will  be  exposed, 
which  must  not  be  mistaken  for  omentum.  On  clearing 
this,  the  sac  is  exposed  and  opened;  the  finger  must  then 
be  pushed  up  to  Gimbernat's  ligament,  and  that  liga- 
ment divided  in  a  line  parallel  to  the  linea  alba.  The 
incision  must  be  very  s-paring.  The  obturator  artery, 
as  it  comes  off  from  the  internal  epigastric  or  femoral, 
lies  close  to  the  neck  of  the  sac,  and  may  be  wounded. 
It  should  be  felt  for  and  avoided. 

Obturator  hernia  appears  in  the  thigh,  in  front  of  the 
capsule  of  the  hip-joint,  and  below  the  horizontal  ramus 
of  the  pubis.  In  front  of  it  is  the  pectineus  muscle,  on 
the  outer  side,  the  femoral  artery  and  vein,  and  to  the 
inner  side  the  tendon  of  the  adductor  longus  muscle.  If 
well-marked  symptoms  of  strangulated  bowel  exist,  and 
a  tumor  is  felt  in  this  region,  the  supposition  would  be 
that  it  was  a  strangulated  obturator  hernia.  But  it  fre- 
quently happens  that  no  tumor  can  be  felt ;  then,  if  no 
hernia  can  be  found  at  any  of  the  other  outlets,  and  pain 
is  referred  to  the  course  of  the  cutaneous  branches  of  the 
obturator  and  internal  cutaneous  nerves,  also  on  rotation 
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of  the  hip-joint  outwards,  and  on  pressure  at  the  site  of 
the  obturator  foramen,  an  exploratory  operation  is  justi- 
fiable. The  operation  is  performed  by — 1st.  Making 
an  incision  through  the  integuments,  commencing  a  little 
above  Poupart's  ligament,  midway  between  the  spine  of 
the  pubes  and  the  femoral  artery,  and  parallel  with  it. 
2dly.  The  fascia  over  the  pectineus  muscle  being  ex- 
posed and  divided,  the  fibres  of  the  muscle  are  separated, 
and  the  fat  over  the  obturator  externus  exposed.  3dly. 
If  the  tumor  be  not  then  found,  the  fibres  of  the  obtu- 
rator must  be  separated,  and  the  tumor  searched  for 
with  the  finger  at  the  obturator  canal.  If  the  hernia  is 
discovered,  the  tissues  round  the  neck  are  divided,  and 
if  not  then  reducible,  the  sac  must  be  opened,  and  the 
constriction  sought  for  and  incised.  Care  must  be  taken 
to  avoid  the  obturator  nerve. 
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The  pelvic  bones  are  fractured  or  displaced,  generally, 
by  crushing  violence.  A  crush  may  cause  separation  at 
the  symphysis  pubis  without  fracture,  a  sulcus  being  felt 
externally.  Pressure  on  the  ilium,  or  any  attempt  to 
stand  or  walk,  is  attended  with  considerable  pain.  The 
urine  passed  is  generally  bloody.  Such  displacement 
is,  however,  generally  accompanied  by  fracture  of  the 
rami,  and  also  of  the  ilium.  In  fractures  of  the  ischium, 
the  injury  may  be  discovered  by  passing  the  finger  into 
the  rectum,  or  the  vagina  in  the  female,  or  the  tuber 
ischii  being  grasped  and  moved  laterally,  crepitus  may 
be  felt.  Fractures  of  the  floor  of  the  acetabulum  are 
caused,  generally,  by  falls  on  the  trochanter  major,  the 
head  of  the  femur  being  sometimes  thrust  through  the 
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cavity  in  the  acetabulum.  The  diagnosis  is  very  obscure. 
The  trochanter  is  driven  in  towards  the  pelvis,  and 
pressure  on  it  causes  deepseated  pain.  Crepitus  is 
specially  felt  during  the  extension  of  the  limb  and  its 
subsequent  drawing  up,  and  not  on  flexion  and  rotation. 
Symptoms  of  injury  to  the  pelvic  viscera  are  also  usually 
present.  The  brim  of  the  acetabulum  is  sometimes 
broken  by  the  same  force  which  causes  dislocation  of  the 
femur  on  to  the  dorsum  ilii.  Added  to  the  symptoms 
of  the  dislocation  there  is  obscure  crepitus,  and  inability 
to  retain  the  head  of  the  bone  in  the  socket  after  reduc- 
tion. In  all  cases  of  injury  to  the  pelvis  one  of  the  first 
things  to  be  done  is  to  pass  a  catheter  and  empty  the 
bladder ;  if  the  urethra  or  bladder  is  lacerated,  the  cathe- 
ter must  be  retained.  The  patient  should  then  be  placed 
on  his  back,  the  knees  bent,  and  supported  on  pillows. 

Treatment :  In  separation  of  the  symphysis,  or  frac- 
ture of  the  ilium,  the  parts  may  be  drawn  together  and 
kept  in  position  by  a  pelvic  band  firmly  buckled  round 
the  pelvis.  If  portions  of  bone  are  detached,  as  por- 
tions of  the  brim,  or  the  anterior  superior  spine,  they 
may  be  kept  in  position  with  a  pad  and  strapping. 

Fractures  of  the  sacrum  may  occur  from  falls  on  it, 
or  by  crushing  violence.  Simple  fractures  are  rare,  and 
may  be  detected  through  the  rectum,  the  lower  portion 
of  the  sacrum  being  carried  forward.  The  symptoms 
are,  pain  at  the  seat  of  injury,  especially  in  the  attempt 
to  defecate.  The  principal  treatment  is  rest  on  the  back, 
with  a  firm  cushion  under  the  upper  fragment  to  take 
off  pressure  from  the  lower  one;  and  opium  to  confine 
the  bowels.  If  the  displacement  forwards  is  very  great, 
it  may  be  reduced  by  the  finger  in  the  rectum,  and  a 
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tube  having  been  passed  up  to  provide  for  the  escape  of 
flatus,  the  rectum,  must  be  plugged  round  it. 

The  bladder  may  be  ruptured  by  falls,  or  by  blows 
upon  it  when  distended.  The  rupture  is  generally  found 
posteriorly,  and  urine  is  extravasated  into  the  peritoneal 
cavity.  Intense  abdominal  pain,  rapid  collapse,  and  ur- 
gent desire  to  micturate,  without  the  ability  to  pass  a 
drop  of  urine,  are  the  prominent  symptoms.  Death 
generally  ensues  at  an  early  period.  Should  the  patient 
survive,  the  immediate  treatment  must  be  directed  to 
keeping  the  bladder  in  a  state  of  collapse,  by  not  allow- 
ing urine  to  accumulate  in  it.  For  this  purpose  a  large 
flexible  catheter  should  be  passed,  great  care  being  taken 
not  to  introduce  it  beyond  the  neck  of  the  bladder,  to 
avoid  passing  it  through  the  rent,  into  the  peritoneal 
cavity.  The  best  form  of  instrument  is  a  flexible  india- 
rubber  catheter  (see  chap,  xii),  which  may  be  retained  in 
the  urethra,  as  there  described.  Wounds  of  the  bladder 
are  inflicted  through  the  abdomen,  rectum,  or  urethra, 
and  must  be  treated  as  above  directed. 

Foreign  bodies  are  frequently  impacted  in  the  male 
urethra.  Slate-pencils,  penholders,  etc.,  may  be  pushed 
down  the  urethra;  when  an  endeavor  should  be  made  to 
seize  and  extract  the  substance  with  a  pair  of  urethra 
forceps,  such  as  those  made  by  Meyer  and  Meltzer 
(Fig.  43).  These  forceps  are  constructed  with  a  double 
joint,  so  that  they  open  widely  at  the  points,  without 
largely  distending  the  anterior  portion  of  the  urethra. 
A  hairpin,  with  the  bent  end  foremost,  has  been  passed 
down  the  urethra,  and  the  ends  springing  apart,  have 
become  imbedded  in  the  urethra.  To  extract  it,  a  tube 
should  be  passed  down  the  urethra,  and  the  points  of 


FOREIGN    BODIES    IN    THE    FEMALE    URETHRA.       91 

the  pin  pressed  together  and  placed  in  the  tube,  where 
they  become  fixed,  when  the  tube  and  pin  may  be  with- 
drawn together.  Fragments  of  a  calcuhis,  or  a  small 
calculus,  especially  in  children,  may  become  impacted  in 
the  urethra;  they  may  be  removed  by  the  forceps,  or 
else  pushed  back  into  the  bladder  with  a  catheter.  If  a 
body  is  impacted  in  the  urethra,  in- front  of  the  scrotum, 
and  it  cannot  be  removed  by  other  means,  the  urethra 

Fig.  43. 


must  be  incised.  The  incision  should  be  made  parallel 
with  the  long  axis  of  the  urethra,  and  must  be  longer 
externally  than  through  the  mucous  membrane.  There 
is  no  occasion  for  the  use  of  sutures,  nor  for  the  reten- 
tion of  a  catheter  during  the  healing  of  the  wound.  For- 
eign bodies  introduced  into  the  female  urethra  quickly 
pass  into  the  bladder.  If  they  cannot  easily  be  seized 
with  forceps  and  withdrawn,  the  urethra  may  be  dilated, 
by  introducing  the  blades  of  a  long  narrow  pair  of  for- 
ceps, and  slowly  opening  them.  In  a  few  moments  the 
urethra  becomes  dilated  sufficiently  to  admit  the  point 
of  the  little  finger,  which  should  be  gently,  but  firmly 
passed  in ;  then  the  index  finger  may  be  introduced  in 
the  same  way,  and  the  interior  of  the  bladder  explored. 
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A  pair  of  forceps  should  then  be  passed  bj  the  side  of 
the  finger,  the  foreign  body  seized  in  a  favorable  posi- 
tion, and  withdrawn. 

Incised  wounds  of  the  urethra  heal  readily,  when  in- 
flicted in  its  long  axis.  The  principal  danger  arises 
from  extravasation  of  urine.  If,  therefore,  the  wound 
is  in  the  deeper  portions  of  the  urethra,  it  is  better  to 
enlarge  the  external  wound  freely,  in  order  to  give  plenty 
of  vent  for  the  urine. 

The  urethra  is  frequently  lacerated,  especially  in 
youth,  by  such  accidents  as  a  fall  on  the  perineum, 
astride  a  rail.  The  immediate  external  signs  are  gener- 
ally very  slight;  the  chief  symptoms  are — bleeding 
from  the  urethra,  retention  of  urine,  pain  at  the  point  of 
injury,  and  extravasation  of  blood  into  the  perineum. 
An  attempt  should  at  once  be  made  to  pass  a  catheter 
into  the  bladder.  It  should  be  a  flexible  one,  either  such 
as  that  referred  to  at  p.  91,  or  one  of  the  French  probe- 
pointed  flexible  catheters.  If  it  can  be  introduced,  and 
the  water  drawn  off",  it  must  be  retained  in  the  bladder. 
If,  however,  the  catheter  cannot  be  passed,  it  is  better  at 
once  to  incise  the  perineum  through  the  median  raphe. 
It  may  then  be  possible  to  discover  the  divided  ends  of 
the  urethra,  and  to  bring  them  together  with  a  suture, 
after  w^hich  a  catheter  may  be  passed  into  the  bladder. 
If  much  hemorrhage  occurs  after  the  incision  in  the  peri- 
neum, the  wound  must  not  be  plugged,  but  the  bleeding 
must  be  controlled  by  digital  pressure,  provided  the  ends 
of  the  vessels  cannot  be  secured. 

When  a  patient  is  suffering  from  retention  of  urine,  it 
is  needful,  as  far  as  possible,  to  determine  the  cause  of 
the  obstruction.  It  may  be  (1)  inflammatory,  when  there 
will  be  a  history  of  purulent  discharge  from  the  urethra. 
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Fig.  44. 


which  has  probably  suddenly  ceased;  or  (2)  it  may  be 
the  result  of  organic  stricture;  or 
(3)  of  enlarged  prostate  gland. 
Whatever  may  be  the  cause^  an  at- 
tempt should  be  made  at  once  to 
pass  an  instrument  into  the  bladder. 
As  a  rule,  the  flexible  probe-pointed 
French  catheter  is  the  instrument 
which  will  be  the  most  easily  in- 
troduced— certainly  it  is  the  one 
which  produces  the  least  pain  in 
its  use,  and  which  is  likely  to  in- 
flict the  least  injury.  It  is  essen- 
tially useful  in  strictures  of  the  in- 
flammatory type,  and  in  enlarged 
prostate.  In  old  organic  strictures, 
it  will  generally  be  found  needful 
to  employ  a  metallic  instrument. 
A  probe-pointed  catheter,  invented 
by  Sir  Henry  Thompson,  and  made 
by  Coxeter,  is  a  very  useful  instru- 
ment (Fig.  44).  If  the  retention 
arises  from  enlarged  prostate,  and 
the  French  catheter  fails,  the  usual 
prostatic  catheter  must  be  used,  or 
a  full-sized  gum-elastic,  which 
should  be  kept  for  the  purpose  on 
an  overcurved  stilette  (see  p.  97). 
If  the  first  attempt  to  introduce  an 
instrument  fails,  recourse  must 
then  be  had  to  the  hot-bath,  and  a 
full  dose  of  opium;  or  else — and 
this  is  the  better  course — chloroform  should  be  adminis- 
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tered,  and  the  attempt  again  made.  The  introduction 
of  pieces  of  ice  into  the  rectum  has  been  recommended, 
as  a  means  of  relief,  when  all  others  have  failed.  Sup- 
posing failure  again  takes  place,  one  of  the  following 
plans  may  be  adopted:  Puncture  of  the  bladder  through 
the  rectum,  which  is  thus  performed :  Place  the  patient 
in  the  lithotomy  position ;  then  pass  the  left  forefinger 
up  the  the  rectum,  which  must  have  been  previously 
well  cleared  out  by  an  enema  of  water.  The  point  of 
the  finger  must  be  placed  just  behind  the  prostate,  and 
as  near  the  centre  of  the  trigone  as  possible.  A  tap  with 
the  other  hand  on  the  hypogastric  region  will  establish 
the  fact  of  fluctuation.  An  assistant  then  supports  the 
bladder  externally,  by  placing  the  palms  of  his  hands 
firmly  on  the  lower  part  of  the  abdomen;  then  pass  the 
rectum  trocar,  withdrawn  within  the  canula,  along  the 
convexity  of  the  forefinger  in  the  rectum.  When  it  is 
placed  at  the  point  where  you  intend  to  puncture,  press 
home  the  handle  of  the  trocar  with  the  palm  of  the  hand, 
at  the  same  time  depressing  it.  Thus  the  point  will  be 
carried  into  the  bladder,  the  direction  being  towards  the 
umbilicus.  Then  withdraw  the  trocar,  and  fix  the  canula 
in  with  tapes  attached  to  the  shield,  and  carried,  two  in 
front  and  two  behind,  and  tied  to  a  bandage  round  the 
loins.  Puncture  by  the  rectum  is  not  admissible,  when 
fluctuation  cannot  be  felt,  as  will  frequently  be  the  case 
in  old-standing  cases  of  stricture,  with  greatly  thickened 
bladder;  neither  is  it  to  be  used  in  very  great  enlarge- 
ment of  the  prostate  gland.  It  is  also  a  questionable 
proceeding  in  cases  where  the  circumstances  lead  to  the 
conclusion  that  the  canula  will  have  to  remain  for  a 
longer  period  than  two  or  three  days. 

The  bladder  may  be  punctured  with  an  aspirating 
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needle  above  the  pubes.  One  of  the  finest  needles  must 
be  passed  into  the  bladder,  just  above  the  symphysis; 
and  when  a  drop  of  urine  appears,  the  needle  is  con- 
nected with  the  exhausted  aspirator  and  the  tap  turned, 
when  the  urine  will  flow  into  the  receiver.  When  this 
is  full,  it  is  emptied  by  the  discharge-tap,  again  ex- 
hausted, and  the  process  repeated  until  the  bladder  is 
empty.  The  needle  is  then  withdrawn.  The  plan  is 
admirably  adapted  for  the  immediate  relief  of  a  dis- 
tended bladder;  but  unless  there  is  a  prospect  of  getting 
an  instrument  through  the  stricture,  as  may  be  fre- 
quently accomplished  after  the  bladder  is  emptied,  it  is 
better  to  have  recourse  to  an  operation  which  will  secure 
a  permanent  exit  for  the  urine.  This  may  be  secured 
by  puncturing  the  bladder  above  the  pubes  with  a 
trocar.  The  operation  is  thus  performed :  The  pubes 
being  shaved,  place  the  patient  in  a  semi-recumbent  po- 
sition ;  make  a  vertical  incision  two  iuches  long  through 
the  integuments  directly  above  the  symphysis ;  dissect 
down  through  the  fat,  until  the  top  of  the  forefinger 
can  be  placed  upon  the  distended  bladder;  puncture  the 
bladder  with  a  straight,  or  slightly  curved  trocar,  the 
direction  being  a  little  downwards;  withdraw  the  trocar, 
and  pass  in  through  the  canula  either  a  gum-elastic 
catheter,  or  else  one  of  the  india-rubber  ones,  which 
must  be  secured  by  tapes  round  the  loins.  In  all  cases 
where  it  is  probable  that  the  puncture  will  be  made  the 
exit  for  the  urine  for  some  period,  this  operation  is  the 
preferable  one.  It  cannot,  however,  be  performed  in 
cases  of  greatly  thickened  bladder,  as  the  bladder  does 
not  rise  sufficiently  above  the  pubes  to  permit  of  its 
being  punctured  with  safety. 

When  none  of  the  above  proceedings  are  admissible, 
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it  is  needful  to  open  the  bladder  through  the  perineum ; 
and  for  this  j)nrpose  Cock's  operation  is  the  easiest  and 
safest.  It  is  devised  in  order  to  open  the  urethra  be- 
hind the  point  of  stricture.  The  instruments  required 
are:  1.  A  broad  double-edged  knife.  2.  A  large  silver 
probe-pointed  director  with  a  handle  (Brodie's  flexible 
one,  used  for  fistula  in  ano,  will  answer  the  purpose). 
3.  A  perineal  catheter  (Fig.  45).  The  operation  is  thus 
performed :  Place  the  patient  in  the  lithotomy  position, 
taking  care  to  keep  the  pelvis  perfectly  even.  Introduce 
the  left  forefinger  into  the  rectum,  and  place  the  tip  on 

Fig.  45. 
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the  apex  of  the  prostate.  Plunge  the  knife  into  the 
median  line  of  the  perineum,  and  carry  it  forward 
steadily,  tvithout  any  loithdrawal,  towards  the  tip  of  the 
left  forefinger  in  the  rectum ;  at  the  same  time,  by  an 
upward  and  downward  sawing  motion,  enlarge  the  ex- 
ternal wound  vertically  in  the  median  line.  When  the 
point  of  the  knife  is  clearly  felt  by  the  left  forefinger  to 
be  in  close  proximity  to  the  apex  of  the  prostate,  carry 
it  forward  with  a  slightly  oblique  movement  into  the 
urethra.  Withdraw  the  knife,  and  introduce  the  probe- 
pointed  director,  guiding  it  with  the  left  forefinger  still 
in  the  rectum,  into  the  bladder.  Remove  the  forefinger 
from  the  rectum,  and  holding  the  director  with  the  left 
hand,  introduce  the  perineal  catheter  along  the  groove, 
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and  secure  it  with  tapes  in  the  ordinary  way.     A  flexi- 
ble catheter  may  be  used  instead  of  the  metal  one. 

When  the  bladder  is  distended  from  enlarged  pros- 
tate, instruments  specially  adapted  for  use  in  such  cases 
must  be  employed.  A  large-sized  French  probe-pointed 
catheter ;  the  ordinary  silver  prostatic  catheter,  from 
twelve  to  fourteen  inches  long,  and  about  No.  10;  a 
gum-elastic  catheter,  kept  for  the  purpose  on  an  over- 
curved  stilette,  or  a  gum-elastic  curved  at  the  beak,  like 
a  sound  for  stone,  are  all  instruments  which  will  be 
found  useful  in  their  turn.  The  first  attempt  should  be 
made  with  the  French  probe-pointed  catheter,  which  in 
a  vast  number  of  cases  will  succeed,  and  which  is  by  far 
the  easiest  to  pass.  To  pass  the  silver  instrument,  place 
the  patient  on  his  back,  and  standing  on  his  left  side 
introduce  the  jDoint  of  the  catheter  into  the  urethra,  the 
shaft  being  held  parallel  to  the  left  groin.  Carry  the 
instrument  on  as  far  as  it  will  go  without  elevating  the 
handle,  then  bring  it  gently  to  the  median  line  of  the 
body,  and  at  the  same  time  raise  it  a  little.  By  degrees 
bring  it  to  the  perpendicular,  and  then  depress  it  be- 
tween the  patient's  thighs,  keeping  the  beak  well  against 
the  roof  of  the  urethra.  If  the  point  fails  to  enter  the 
bladder,  withdraw  it  a  few  inches,  and  then  incline  first 
to  one  side,  and  then  to  the  other.  If  a  silver  catheter 
cannot  be  passed,  the  overcurved  gum-elastic  must  be 
tried.  Withdraw  the  stilette,  and  do  not  warm  the 
catheter.  Pass  it  over  the  left  groin,  pulling  the  penis 
well  down  over  the  groin,  and  proceed  to  pass  it  in  the 
same  direction  as  the  silver  instrument.  This  failing, 
try  the  gum-elastic  curved  at  the  beak.  To  obtain  this 
curve,  put  the  point  of  the  catheter  into  warm  water, 
curve  it  to  the  desired  extent,  and  then  plunge  it  into 
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cold  water,  which  will  fix  the  curve.  In  all  these  at- 
tempts, the  left  forefinger  in  the  rectum  will  be  found  a 
great  adjunct  in  tilting  up  the  point  of  the  instrument 
over  the  prostatic  enlargement,  and  thus  enabling  it  to 
enter  the  bladder. 

A  change  in  the  position  of  the  patient  will  some- 
times enable  you  to  pass  an  instrument :  thus  if  your 
endeavors  have  failed  with  the  patient  recumbent,  it  is 
possible  that  you  may  succeed  with  him  in  the  erect 
posture,  or  vice  versa. 

Extravasation  of  urine  generally  shows  itself  first  in 
the  tissues  of  the  scrotum,  then  on  the  penis,  pubes,  and 
abdomen.  Free  incisions  must  be  at  once  made,  espe- 
cially in  the  scrotum,  on  either  side  of  the  middle  line, 
and  the  patient  should  be  well  supported  with  alcohol, 
ammonia,  and  bark.  The  perineum  ought  to  be  care- 
fully examined,  for  extravasation  sometimes  takes  place 
between  the  layers  of  the  deep  perineal  fascia.  A  deep- 
seated,  obscure,  brawny  swelling  may  be  detected,  which 
must  be  at  once  very  freely  incised  in  the  median  line. 

Incised  wounds  of  the  penis  gape  considerably,  and 
must  be  drawn  together  with  sutures.  Effusions  of  blood 
from  blows  may  cause  prolonged  priapism.  They  must 
be  treated  by  rest  and  evaporating  lotions.  Children 
have  a  trick  of  tying  a  string  round  the  penis.  This 
causes  great  swelling,  and  at  a  later  period  ulceration. 
A  careful  search  must  be  made  for  the  ligature  which 
will  be  found  sometimes  deeply  imbedded  in  the  tissues. 
The  removal  of  the  ligature,  and  water-dressing  soon 
brings  about  a  cure. 

Paraphimosis,  both  in  adults  and  children,  should  be 
reduced  without  delay.  The  best  way  is  to  grasp  the 
penis  firmly  in  the  palm  of  the  left  hand,  whilst  with  the 
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fingers  and  thumb  of  the  right  hand  you  steadily  com- 
press the  glans  penis,  previously  well  oiled.  The  pre- 
puce should  be  pushed  forwards  with  the  left  hand,  and 
the  glans  penis  pressed  backward  with  the  right  at  the 
same  time.  Steady  and  prolonged  pressure  in  this  man- 
ner will  seldom  fail.  In  children,  chloroform  should 
be  given.  If  the  attempt  fails,  the  constricting  band 
must  be  freely  divided  with  a  sharp-pointed  curved  bis- 
toury, when  reduction  Avill  be  accomplished. 

Phimosis,  when  acute,  must  be  remedied  at  once.  If, 
after  a  short  fomentation  and  syringing  out  with  warm 
water,  the  prepuce  cannot  be  drawn  back,  the  following 
plan  will  enable  you  to  do  so  :  Take  a  blunt-pointed 
tenotomy  knife,  pass  it  down  on  the  flat  between  the 
glans  penis  and  the  prepuce,  then  turning  the  edge 
towards  the  prepuce  freely  incise  the  mucous  membrane. 
Do  this  in  three  places,  and  you  will  then  be  able  to 
draw  back  the  prepuce.  This  is  not  to  be  a  substitute 
for  circumcision  at  some  future  period,  should  it  be 
needful. 

Incised  or  lacerated  wounds  of  the  scrotum  are  some- 
times attended  with  extrusion  of  the  testicle.  Warm 
fomentations  must  be  applied  for  a  time  to  relax  the 
tissues,  and  the  wound  must  then  be  carefully  brought 
together  with  sutures,  over  the  testicle.  A  cold  lotion 
should  then  be  applied,  the  patient  kept  perfectly  at 
rest  on  his  back,  and  the  scrotum  raised  on  a  small  pil- 
low or  sandbag. 

A  blow  or  a  squeeze  will  frequently  cause  the  testicle 
to  swell,  and  give  excessive  pain,  both  in  the  testicle 
itself,  and  in  the  inguinal  region.  Rest,  leeches,  hot 
fomentations,  and  opiates  are  the  remedies.     In  some 
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cases,  if  there  is  much  fever,  active  purgatives,  with 
small  doses  of  tartar  emetic,  will  be  found  useful. 

A  violent  straining  exertion  will  occasionally  cause 
rupture  of  the  vas  deferens.  The  symptoms  are  :  1,  A 
sense  of  something  giving  way  in  the  groin,  and  great 
pain;  2,  swelling  of  the  testicle  on  the  same  side;  3, 
discharge  of  arterial  blood  from  the  penis ;  4,  clear  and 
bloodless  urine  on  use  of  catheter.  The  treatment  con- 
sists of  rest,  leeching  the  testis  and  lower  part  of  the 
abdomen,  and  opiates. 

In  wounds  involving  the  pregnant  uterus,  if  the  foetus 
has  escaped,  an  endeavor  should  be  made  to  bring  it 
through  the  os  uteri.  If,  however,  it  presents  at  the 
wound,  it  should  be  removed  and  the  placenta  also. 
(See  Csesarian  Section.)  If  a  limb  only  protrudes,  re- 
place it  in  the  uterus,  dilate  the  os  uteri,  and  deliver  as 
soon  as  possible. 

Falls  on  broken  crockery  may  cause  severe  hemor- 
rhage from  wounds  in  the  vagina.  The  internal  pudic 
is  the  most  likely  source  of  hemorrhage,  and  the  cut 
ends  of  the  vessel  must  be  secured  if  possible,  else  digital 
pressure  must  be  employed. 

Foreign  bodies,  such  as  fish-bones  or  the  husks  of 
apple-pips,  cause  considerable  pain  by  sticking  within 
the  verge  of  the  anus.  Frequently,  by  getting  the 
patient  to  strain  well  down,  the  offending  body  may  be 
seen,  and  extracted  with  a  pair  of  dressing  forceps ;  re- 
membering that  in  the  case  of  bones  or  other  sharp  bodies 
descending  from  above,  the  traction  should  be  made  in 
an  uj)ward  direction. 

Severe  hemorrhage  from  the  rectum  sometimes  occurs 
after  the  operation  for  piles,  just  when  the  ligatures  are 
separating.    The  following  is  Allingham's  plan  for  plug- 
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ging  the  rectum  :  Take  a  bell-shaped  sponge  of  fair  size. 
Pass  a  strong  silk  ligature  up  through  the  apex  and 
back  again.  Having  wetted  the  sponge  and  wrung  it 
dry,  cover  it  with  powdered  alum  or  persulphate  of  iron, 
and  pass  it  five  inches  up  the  rectum,  apex  first,  with  a 
penholder  or  bougie.  Fill  up  the  cavity  with  cotton- 
wool impregnated  with  alum  or  iron.  Then  pressing  up 
the  wool  with  one  hand,  pull  down  the  apex  of  the 
sponge  by  the  silk  ligature,  with  the  other  hand.  This 
inverts  the  sponge,  and  fixes  it  in  position.  Introduce 
a  catheter,  or  tube  by  the  side  to  allow  flatus  to  escape. 
This  plug  may  remain  in  a  week  or  more. 
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CHAPTER    VIII. 

THE   LOWER   EXTREMITY. 

CONTUSIONS — RUPTURE  OF  MUSCLES — SPRAINS — WOUNDS  OF  THE 
KNEE-JOINT — LIGATURE  OF  SUPERFICIAL  FEMORAL  ;  OF  POS- 
TERIOR tibial;  OF  ANTERIOR  TIBIAL — FRACTURKS  AND 
DISLOCATIONS  OF  THE  FEMUR— COMPOUND  INJURIES  TO  THE 
SHAFT  OF  THE  FEMUR  AND  KNEE-JOINT — EXCISION  OF 
KNEE-JOINT — AMPUTATION  OF  THIGH — FRACTURES  AND  DIS- 
LOCATIONS OF  PATELLA;  OF  TIBIA;  OF  FIBULA;  OF  BOTH 
BONES — COMPOUND  COMMINUTED  FRACTURES — COMPOUND 
DISLOCATION  OF  ANKLE- JOINT— FRACTURES  AND  DISLOCA- 
TIONS OF  TARSAL  BONES  ;  OF  METATARSAL  ;  OF  PHALANGES 
— AMPUTATION  OF  LEG — CHOPART'S  AMPUTATION — HEY'S 
AMPUTATION — AMPUTATION    OF    TOES. 

Contusions  about  the  hip-joint  sometimes  simulate 
impacted  fractures  of  the  neck  of  the  femur.  In  a 
doubtful  case,  it  is  better  to  treat  it  from  the  first  as 
a  fracture,  with  Liston's  splint.  This  will  provide 
the  perfect  rest  necessary  for  the  case,  if  it  be  only  a 
contusion. 

Certain  muscles  of  the  lower  extremity  are  subject  to 
rupture,  generally  by  a  sudden  and  violent  attempt  to 
recover  a  lost  step,  or  by  some  unexpected  force  being 
suddenly  applied  to  a  certain  muscle.  The  symptoms 
are :  1,  Sudden  pain,  like  a  sh^rp  blow  from  a  whip, 
and  sometimes  a  distinct  sound  like  snapping ;  2,  loss  of 
motion  in  the  part,  or  motion  accompanied  by  very  se- 
vere pain  and  spasm ;  3,  if  the  muscle  is  superficial,  a 


RUPTURE    OF    TENDONS.  103 

distinct  sulcus  between  the  ruptured  ends.  The  liga- 
mentum  patellae,  biceps,  gastrocnemius,  plantaris,  and 
tendo  Achillis,  are  the  most  frequent  sites  of  rupture. 

In  rupture  of  the  ligamentum  patellae,  which  is 
caused  by  such  movements  as  an  attempt  to  prevent 
falling  backwards,  the  patella  is  drawn  up  some  inches. 
It  must  be  treated  in  the  same  manner  as  fractured  pa- 
tella (see  below),  and  the  effusion  of  blood  dispersed  by 
evaporating  lotions.  Rupture  of  the  biceps  may  be 
caused  by  severe  wrenches,  or  attempts  to  lift  heavy 
weights  from  the  ground.  The  symptoms  are  severe 
pain  on  the  outer  and  posterior  part  of  the  thigh,  and 
inability  to  bear  weight  on  the  thigh.  If  the  tendon  is 
ruptured  near  its  insertion,  a  depression  will  be  felt  near 
the  head  of  the  fibula.  The  treatment  is  to  flex  the  leg 
on  the  thigh  and  fix  it  to  an  outside  splint.  If  flexion 
cannot  be  accomj)lished,  a  straight  Liston's  splint  must 
be  substituted.  The  fibres  of  the  gastrocnemius  are 
sometimes  ruptured,  causing  severe  pain  at  the  moment, 
and  swelling.  The  plantaris  is  ruptured  in  the  act  of 
raising  the  heel  from  the  ground,  especially  when  a 
heavy  burden  is  being  carried  on  the  back.  The  tendon 
sometimes  snaps  audibly.  One  of  the  principal  symp- 
toms is  dragging  and  eversion  of  the  foot.  The  heel 
must  be  raised  and  the  knee  bent,  the  treatment  being 
the  same  as  for  rupture  of  the  tendo  Achillis. 

The  tendo  Achillis  is  ruptured  in  the  same  manner  as 
the  plantaris.  The  treatment  is  to  flex  the  knee  and 
draw^  the  heel  up  by  attaching  a  strap  to  the  heel  of  a 
slipper,  as  in  Fig.  46. 

Sprains  of  the  ankle-joint  are  of  very  frequent  occur- 
rence, and  arise  from  'burning  the  foot  over.^^  Severe 
pain  and  rapid  swelling  supervene,  and  it  is  very  diffi- 
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cult  to  decide  in  many  cases  whether  the  fibula  is  not 
broken.  In  cases  of  doubt,  it  is  better  to  act  as  if  it 
were.  In  simple  sprain  of  the  ankle  the  best  treatment, 
if  you  see  the  case  early,  is  at  once  to  put  on  a  dozen 

Fig.  46. 


leeches,  and  let  the  bites  bleed  into  a  hot  bran  poul- 
tice for  an  hour  or  two.  Then  strap  the  joint  firmly 
with  soap  plaster,  and  bandage  it.  The  next  day  re- 
move the  strapping,  replace  it  more  firmly,  and  make 
the  patient  move  about  on  the  foot.  If  the  ankle  is  too 
painful  to  bear  this  treatment,  cold  evaporating  lotions 
must  be  used,  or  hot  fomentations  if  more  agreeable  to 
the  patient. 

The  knee-joint  is  peculiarly  liable  to  incised  and  punc- 
tured wounds.  The  symptom  of  wound  into  the  joint  is 
the  flow  of  synovia.     The  synovia,  if  rubbed  between 
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the  finger  and  thumb,  feels  oily  and  sticky.  If  any 
doubt  exists  as  to  the  joint  being  opened,  the  treatment 
should  be  the  same  as  if  it  were  wounded ;  but  no  prob- 
ing of  the  wound  should  be  attempted  where  no  doubt 
exists. 

The  treatment  consists  in  syringing  out  the  joint  with 
carbolic  oil  (1  part  to  6).  This  must  be  squeezed  out, 
and  the  lips  of  the  wound,  if  it  be  incised,  accurately 
brought  together  with  catgut  sutures  and  covered  over 
with  lint  steeped  in  carbolic  oil.  The  limb  must  then 
be  placed  on  a  Maclntyre  splint  and  swung  in  a  Salter's 
swing.     A  bag  of  ice  should  be  kept  constantly  applied. 

The  femoral  artery,  from  its  superficial  position,  is 
not  unfrequently  wounded.  It  is  better  at  once  to  apply 
a  tourniquet.  The  usual  method  of  placing  the  pad  of 
the  tourniquet  in  Scarpa's  triangle  is  a  bad  one.  The 
proper  place  to  compress  the  fenaoral  artery  is  at  the 
spot  where  it  passes  over  the  pubes,  and  the  best  instru- 
ment for  the  purpose  is  Signoroni's  horseshoe  tourniquet. 
The  lower  pad  of  the  tourniquet  is  placed  on  the  tuber- 
osity of  the  ischium,  while  the  upper  one  is  screwed 
down  upon  the  artery.  In  making  digital  pressure,  the 
best  plan  is  to  lay  the  three  middle  fingers  of  the  left 
hand  over  the  artery,  and  then,  with  the  right  hand,  to 
press  down  on  them  a  large  door- key  with  the  handle 
well  padded  with  lint  or  cotton-wool.  In  this  way 
pressure  may  be  kept  up  for  a  considerable  time  without 
tiring  the  fingers. 

The  immediate  hcmorrhao;:e  beino;  restrained,  the 
wound  must,  if  needful,  be  enlarged,  and  the  wounded 
ends  tied  or  twisted.  The  more  freely  the  wound  is  en- 
larged, the  greater  will  be  the  facility  with  which  the 
vessel  will  be  secured. 

10 
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Supposing  all  other  means  fail  to  arrest  the  hemor- 
rhage^ the  artery  must  be  tied^  and  Scarpa's  triangle  will 
be  the  most  probable  spot  for  the  operation.  For  instru- 
ments required,  see  p.  38.  The  operation  is  thus  per- 
formed: The  patient  must  be  laid  on  his  back,  with  the 
thigh  slightly  abducted  and  rotated  outwards,  and  the 
knee  bent  and  resting  on  a  pillow.  A  line  from  the 
middle  of  Poupart's  ligament  to  the  inner  side  of  the 
knee  indicates  the  position  of  the  vessel.  1st.  Make  an 
incision  through  the  skin  four  inches  long,  commencing 
two  or  three  inches  below  Poupart's  ligament,  and  car- 
ried obliquely  across  the  line  of  the  artery  from  within 
outwards.  2dly.  Divide  the  fascia  lata  to  the  same  ex- 
tent, avoiding  the  saphena  vein,  which  may  appear  on 
the  inner  side.  3dly.  With  the  handle  of  the  scalpel, 
or  better  with  the  two  forefingers,  define  the  edge  of  the 
sartorius,  an  assistant  drawing  it  outwards  with  a  retrac- 
tor. 4th ly.  Take  up  a  bit  of  the  sheath  of  the  artery 
which  now  appears,  with  the  forceps,  and  nick  it  with 
the  scalpel,  cutting  on  the  flat.  5thly.  Still  holding  the 
sheath  with  the  forceps,  and  making  it  tense,  insert  the 
aneurism  needle  into  the  opening,  and  pass  it  round  the 
vessel  from  within  outwards,  making  the  point  emerge 
at  the  same  aperture  in  the  sheath ;  or,  if  any  tissue  ap- 
pears on  the  point  of  the  needle  as  it  turns  forwards, 
scratch  it  through  with  the  nail  of  the  forefinger,  or 
gently  nick  it  with  the  knife.  6thly.  Pass  the  ligature 
through  the  eye  of  the  needle,  and  withdrawing  the 
needle  pull  the  ligature  back  with  it.  Tthly.  First  as- 
certain, by  gently  pulling  up  the  ligature  and  pressing 
with  your  forefinger  on  the  vessel,  that  you  have  the 
artery  between  your  finger  and  the  ligature,  and  then  tie 
in  the  usual  manner.     If  the  catgut  ligature  be  used,  the 
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ends  are  cut  short.  If  the  ordinary  hempen  ligature, 
one  end  is  cut  short,  and  the  other  drawn  out  through 
the  most  dependent  part  of  the  wound.  8thly.  Bring 
the  edges  of  the  wound  together  with  several  sutures, 
and  apply  a  pad  of  lint  and  a  bandage. 

In  wounds  of  the  leg,  especially  when  inflicted  by  thin 
sharp  instruments,  like  a  chisel,  and  between  the  tibia 
and  fibula,  it  is  sometimes  impossible  to  secure  the  bleed- 
ing vessel.  Ligature  of  the  posterior  or  anterior  tibial 
then  becomes  needful. 

The  operation  on  the  posterior  tibial  is  thus  performed : 
The  patient  must  be  placed  on  his  back,  the  limb  being 
laid  on  its  outer  side,  with  the  knee  bent  and  the  heel 
raised.  A  line  from  the  centre  of  the  popliteal  space  to 
midAvay  between  the  internal  malleolus  and  the  tendo 
Achillis  indicates  the  course  of  the  artery.  1st.  Make 
an  incision  through  the  skin  four  inches  long,  one  inch 
from  the  inner  edge  of  the  tibia  and  parallel  with  it, 
commencing  two  inches  above  the  junction  of  the  upper 
and  middle  third  of  the  leg.  2dly.  Divide  the  deep 
fascia,  and  having  exposed  the  edge  of  the  gastrocnemius, 
let  an  assistant  draw  it  aside  with  a  retractor.  3dly. 
The  soleus  being  thus  exposed,  divide  its  tibial  origin 
along  the  whole  length  of  the  wound  on  a  director.  The 
glistening  anterior  surface  of  the  muscle  must  not  be 
mistaken  for  the  fascia  between  the  superficial  and  deep 
layers  of  muscles,  which  must  be,  4thly,  now  divided, 
thus  exposing  the  artery  lying  on  the  tibialis  posticus. 
It  will  be  found  with  its  two  veins,  one  on  either  side, 
and  the  nerve  somewhat  superficial  and  to  the  outer  side. 
It  is  to  be  secured  in  the  usual  way. 

The  course  of  the  anterior  tibial  is  indicated  by  a  line 
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drawn  from  the  head  of  the  fibula  to  the  base  of  the 
great  toe. 

The  operation  for  ligaturing  the  vessel  in  the  upper 
part  of  the  leg  is  as  follows :  1st.  Make  an  incision 
four  inches  long  through  the  skin,  midway  between  the 
spine  of  the  tibia  and  fibula,  commencing  two  inches 
above  the  junction  of  the  upper  and  middle  third  of  the 
leg.  2dly.  The  deep  fascia  being  thus  exposed,  a  white 
line  external  to  the  tibia  will  indicate  the  septum  be- 
tween the  tibialis  anticus  and  the  extensor  longus  digi- 
torum;  these  muscles  must  be  separated.  3dly.  The 
anterior  tibial  nerve  will  now  be  seen  in  front  of  the 
artery,  which  lies  on  the  interosseous  membrane  between 
its  two  veinSj  and  may  here  be  ligatured. 

Fractures  of  the  neck  of  the  femur  are  either  intra- 
capsular, extra-capsular,  or  extra-capsular  impacted. 
The  table  on  the  following  page,  from  Mr.  Holthouse's 
paper  in  Holmes's  "  System  of  Surgery,"  gives  the  dif- 
ferential diagnosis  in  each  case.  Fig.  47,  p.  110,  shows 
the  usual  appearance  of  this  injury. 

There  are  some  conditions  likely  to  be  mistaken  for 
fractures  of  the  neck  of  the  femur.  1.  Fractures  of  the 
pelvis  (see  p.  89).  2.  Dislocation  of  the  head  of  the 
bone  on  to  the  pubes  (see  p.  120).  3.  Contusion  of  hip, 
wdiere  you  may  have  every  symptom  of  fractured  neck, 
with  the  exception  of  shortening  and  crepitus ;  and  as 
in  some  cases  of  fracture  there  is  hardly  any  appreciable 
shortening  and  no  crepitus,  the  difficulty  of  diagnosis  is 
very  great. 

Chronic  rheumatic  arthritis  will  give  rise  to  symp- 
toms of  fractured  neck.  After  a  fall  on  the  hip  the 
limb  may  be  found  shortened,  and  pain  on  movement 
very  great.     Further  examination  will  show  that  exten- 
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sion  does  not  remove  the  shortening,  nor  can  crepitus  be 
produced.  A  previous  history  of  rheumatic  arthritis 
will  also  be  elicited. 

In  all  cases  of  injury  about  the  hip-joint,  the  greatest 
gentleness  must  be  exercised  in  making  the  examination. 

Fig.  47. 


All  violent  attempts  to  procure  crepitus  are  most  inju- 
rious. For  if  the  fracture  is  impacted,  such  attempts 
will  probably  disengage  the  fragments  from  one  another ; 
or  if  it  be  intra-capsular,  the  capsule  will  very  likely  be 
torn  across,  and  the  fragments  separated.  If  there  are 
sufficient  signs  present  to  make  you  even  suspect  frac- 
ture, it  is  better  to  act  on  the  supposition  that  one 
exists.  The  treatment  will  vary  with  the  condition  of 
the  patient.     If  the  patient  is  very  advanced  in  years, 
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infirm^  and  has  any  tendency  to  bronchitic  miscliief,  the 
complete  recumbent  posture  is  not  applicable,  and  the 
limb  had  better  be  put  up  on  a  double-inclined  plane. 
This  can  be  easily  formed  with  the  aid  of  a  round  sofa- 
cushion  and  some  ordinary  pillows,  the  knee  being  bent 
over  the  pillows,  and  secured  by  strips  of  bandage,  or 
kept  in  place  by  sand-bags.  Frequently  it  will  be  found 
useful  and  more  comfortable  to  the  patient  to  place  both 
limbs  on  the  double-incline,  and  to  fix  the  injured  limb 
to  the  sound  one.  The  patient  should,  if  possible,  be 
placed  on  a  water-pillow,  with  the  shoulders  well  raised. 
Great  care  must  be  taken  to  prevent  any  pressure  on 
the  heel.  For  this,  and  any  similar  purposes,  the  felt- 
plaster,  made  by  Ewen,  of  Jermyn  Street,  is  admirably 
adapted.  Or  a  small  circular  air-cushion,  made  of 
india-rubber,  with  a  hole  in  the  middle  to  receive  the 
point  of  the  heel,  will  be  found  serviceable. 

If  the  patient  will  bear  complete  recumbency,  then 
Liston's  long  splint  may  be  used ;  and  if  it  is  a  case  of 
non-impacted  fracture,  extension  should  be  made.  If  it 
is  an  impacted  fracture,  extension  must  not  be  used. 
Sometimes  a  weight  and  pulley  will  be  found  a  useful 
substitute  for  the  long  splint.  When  required  for  ex- 
tension, the  weight  must  be  increased;  when  only  to 
steady  the  limb,  it  must  be  just  sufficient  for  that  pur- 
pose, sand-bags  being  placed  on  either  side  of  the  thigh 
and  the  leg. 

The  method  of  applying  the  weight  will  be  described 
in  a  future  page. 

Fractures  of  the  femur  in  any*portions  of  the  shaft 
are  generally  caused  by  direct  violence.  The  following 
are  the  symptoms  :  1,  Shortening  from  half  an  inch  to 
an  inch  and  a  half,  and  deformity ;  2,  eversion  ;  3,  mo- 
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bility ;  4,  crepitus  on  rotation ;  5,  pain  and  loss  of 
power.  If  crepitus  is  produced  on  rotation  without 
making  extension^  the  fracture  may  be  presumed  to  be 
oblique ;  if,  on  the  contrary,  crepitus  cannot  be  produced 
without  previous  extension,  the  fracture  is  probably 
transverse.  The  ordinary  treatment  for  fractures  of  the 
shaft  is  with  Liston's  long  splint,  and  the  perineal 
bandage.  The  method  of  application  is  as  follows  :  The 
patient  must  be  placed  on  a  firm  mattress,  resting,  if 
possible,  on  a  small  iron  bedstead.  A  set  of  fracture- 
boards  intervening  between  the  mattress  and  the  bed- 
stead are  a  great  adjunct  to  successful  treatment.  Each 
fracture-board  should  be  about  four  or  five  inches  broad, 
and  long  enough  to  reach  from  side  to  side  of  the  bed. 
There  must  be  a  sufficient  number  of  them  to  reach  from 
the  foot  of  the  bed  to  within  a  few  inches  of  the  head. 
The  outer  and  inner  ankles  and  the  tendo  Achillis  should 
then  be  guarded  with  felt-plaster  (p.  Ill),  and  the  foot 
and  ankle  bandaged  with  a  few  turns  of  the  roller. 
The  splint,  well  padded,  is  then  to  be  applied  to  the 
outer  aspect  of  the  limb,  and  must  extend  from  a  point 
opposite  the  nipple  to  four  inches  below  the  foot,  care 
being  taken  to  make  the  outer  ankle  fit  into  the  oval 
hole  provided  for  it.  The  roller  is  then  carried  round 
the  foot  and  splint,  passing  through  the  notches  at  the 
extremity  of  the  splint,  and  being  carried  up  a  little 
above  the  knee.  The  perineal  band  should  be  made  of 
a  piece  of  bandaging  sewn  into  a  long  narrow  bag,  and 
stuffed  with  cotton-wool.  It  should  reach  from  the 
middle  of  the  groin  to  a  corresponding  point  behind, 
and  terminate  in  long  tapes.  The  padded  portion  rests 
on  the  perineum,  and  the  tapes  are  passed  from  within 
outwards  through  the  two  holes  at  the  upper  end  of  the 
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splint.  This  being  adjusted,  extension  is  made  until  the 
length  of  the  limb  is  ascertained  to  equal  its  fellow, 
when  the  perineal  band  is  to  be  tightened,  and  the  tapes 
tied  in  a  bow  on  the  outside  of  the  splint ;  the  upper 
part  of  the  splint  is  then  confined  to  the  side  by  a  few 
turns  of  a  broad  roller  (Fig.  48).  In  fractures  of  the 
lower  third,  Sir  William  Fergusson  recommends  the 
following  ready  method:  A  long  outer  splint,  and  a 
shorter  one  for  the  inner  side,  rolled  up  on  each  side  of 


Fig.  48. 


a  double  tablecloth  until  there  is  just  space  enough  in 
the  middle  to  contain  the  limb.  The  bones  being  placed 
in  apposition,  the  limb  is  then  laid  between  the  splints, 
and  retained  there  by  broad  tapes,  or  straps. 

Fractures  of  the  shaft  of  the  femur  in  children  are  best 
treated  with  the  extension  apparatus,  described  here- 
after. Children  are  very  intolerant  of  the  long  splint, 
and  the  perineal  bandage,  being  continually  wetted,  is 
sure  sooner  or  later  to  cause  excoriation. 

Fractures  of  the  condyles  of  the  femur  or  of  the  head 
of  the  tibia  necessarily  involve  the  knee-joint.  They 
are  attended  with  considerable  effusion  into  the  joint,  and 
unless  the  case  is  seen  immediately  after  the  accident, 
the  swollen  joint  must  be  treated  by  evaporating  lotions. 
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ice,  and  leeching,  if  pain  and  swelling  are  very  great. 
The  limb  should  be  laid  on  a  pillow,  and  kept  in  place 
with  sand -bags.  If  the  case  is  seen  early,  and  there  is 
little  swelling,  it  had  better  be  put  up  in  a  Maclntyre 
splint  and  swung  in  a  Salter's  swing  (Fig.  49). 

Fig.  49. 


Dislocation  of  the  head  of  the  femur  upwards  and 
backwards  on  the  dorsum  ilii  is  caused  by  extreme  vio- 
lence, such  as  a  fall  from  a  height  upon  the  outer  side  of 
the  knee,  a  fall  on  the  foot  or  knee  when  the  thigh  is 
ad  ducted,  or  the  fall  of  a  weight  on  the  pelvis  when  the 
body  is  bent  forward.  Symptoms:  1,  Shortening  from 
one  inch  and  a  half  to  three  inches ;  2,  adduction,  rota- 
tion inwards,  and  slight  flexion  of  the  thigh,  the  great 
toe  of  the  dislocated  limb  resting  on  the  instep  of  the 
opposite  foot ;  3,  approximation  of  the  great  trochanter 
to  the  anterior  superior  spine ;  4,  inability  to  abduct  the 
limb ;  5,  in  thin  subjects  the  discovery  of  the  head  of 
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the  bone  in  its  new  position,  where  it  may  be  felt  mov- 
ing in  flexion  and  extension  (Fig.  50).     The  following 


Fig.  50. 


table  shows  the  points  of  difference  between  this  injury 
and  fracture  of  the  neck  of  the  femur : 


Fracture  of  the  Neck  of  Feynur. 

1.  Crepitus  generally  felt. 

2.  Limb  mobile. 

3.  Toes  everted. 

4.  Limb  slightly  shortened. 

5.  Ability  to  walk  on  the  limb. 


Dislocation  on  Dorsum  Ilii. 

1.  No  crepitus. 

2.  Limb  fixed. 

3.  Toes  inverted. 

4.  Limb  shortened,  IJ  to  3  ins. 

5.  Inability  to  bear  any  weight 

on  the  Jimb, 
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The  following  test  applies  to  all  dislocations  of  the 
thigh  :  Draw  a  line  from  the  anterior  superior  spine  to 
the  most  prominent  part  of  the  tuber  ischii.  When  the 
head  of  the  bone  is  in  place^  the  trochanter  in  every  posi- 
tion of  the  limb  toadies  the  lower  border  of  this  line. 
When  the  thigh  is  dislocated  the  trochanter  is  found 
above  this  line. 

Dislocation  upwards  and  backwards  into  the  great 
sciatic  notch  is  caused  in  a  similar  manner  to  the  last, 
only  the  limb  at  the  time  of  the  accident  is  more  nearly 
at  a  right  angle  with  the  body.  The  symptoms  are  very 
similar  to  dislocation  on  the  dorsum,  but  the  shortening 
is  not  more  than  half  an  inch,  the  flexion  is  generally 
less,  and  the  tip  of  the  great  toe  of  the  dislocated  limb 
touches  the  ball  of  the  great  toe  of  the  opposite  side.  In 
Fig.  51,  showing  the  deformity  in  this  dislocation,  the 
right  great  toe  is  not  drawn  sufficiently  forward. 

The  treatment  in  both  these  forms  of  dislocation  is 
very  much  the  same.  It  is  directed,  not  so  much  to 
overcome  muscular  rigidity,  which  has  little  or  nothing 
to  do  with  the  difficulty  in  reduction,  as  to  relax  the 
ilio-femoral  ligament.  To  accomplish  this  an  attempt 
should  be  made  to  reduce  the  dislocation  by  manipula- 
tion. This  should  be  tried  at  first  without  chloroform. 
The  operation  is  thus  performed :  Place  the  patient  on 
his  back  on  a  mattress  laid  on  the  floor.  Supposing  it 
to  be  a  right  limb,  grasp  the  ankle  with  the  right  hand 
and  the  knee  with  the  left,  flex  the  leg  on  the  thigh,  and 
the  thigh  on  the  pelvis  in  a  direction  towards  the  um- 
bilicus. The  flexion  of  the  thigh  on  the  pelvis  should 
cease  as  soon  as  resistance  is  felt.  Then  move  the  knee 
outwards,  at  the  same  time  rotating  the  limb  slightly 
outwards,  and  when  the  thigh  is  brought  nearly  at  right 
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angles  with  the  body,  bring  it  down  suddenly  to  its  natu- 
ral position  in  a  straight  line  with  the  body  (Fig.  52). 
Should  the  first  attempt  fail  it  may  be  renewed  under 

Fig.  51. 


chloroform.  Occasionally  the  head  of  the  bone  ruptures 
the  ilio-femoral  ligament  and  passes  through  a  slit  like 
a  button-hole  in  the  ligament.  The  bone  being  grasped 
in  this  slit  the  reduction  is  prevented.  To  overcome 
this,  before  the  manipulations  above  described  are  com- 
menced the  limb  should  be  freely  circumducted,  by  which 
means  the  rent  in  the  capsule  is  enlarged,  and  the  head 
of  the  bone  permitted  to  return  through  it.     In  disloca- 
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tions  into  the  sciatic  notch  the  extent  of  the  circuit  out- 
wards must  be  diminishedj  as  it  sometimes  happens  that 
the  head  of  the  bone  may  be  tilted  into  the  foramen 
ovale  instead  of  into  the  acetabulum.  Should  this  hap- 
pen the  reverse  movement  must  be  made,  as  directed  at 

Fig.  52 


p.  120.  After  reduction  has  been  accomplished  the  two 
limbs  must  be  tied  together,  no  splints  being  required. 

Dislocation  downwards  and  forwards  into  the  foramen 
ovale  (Fig.  53)  is  caused  by  such  violence  as  the  fall  of 
a  weight  on  the  back  of  the  pelvis,  the  thigh  being  at 
the  moment  abducted  and  the  body  bent.     Symptoms : 

1,  Lengthening  of  the  limb  by  from  one  to  two  inches ; 

2,  bending  forward  of  the  body  on  the  thigh;  3,  advance 
of  the  dislocated  limb  in  front  of  its  fellow,  the  toes 
pointing  directly  forwards;  4,  flattening  of  the  hip,  and 
approximation  of  the  trochanter  towards  the  mesial  line; 
5,  tension  of  the  adductors,  the  head  of  the  bone  being 
sometimes  felt  beneath  them. 
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The  treatment  by  manipulation  is  thus  performed: 
Grasping  the  limb  as  before  described,  the  knee  is  car- 
ried upwards  towards  the  abdomen  until  resistance  is 
felt.     The  limb  must  then   be  made  to  describe  an  arc 


Fig.  53. 


inwards  and  be  suddenly  brought  down  to  the  straight 
position  (Fig.  54).  When  the  knee  is  just  opposite  the 
pubes  the  thigh  should  be  gently  rotated  inwards,  which 
helps  to  tilt  the  head  of  the  bone  into  the  acetabulum. 
It  may  further  be  assisted  into  its  place  by  a  band  placed 
round  the  upper  part  of  the  thigh  and  pulled  on  by  an 
assistant. 
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Dislocation  upwards  and  forwards  on  to  the  pubes 
(Fig.  55)  is  caused  by  falls  on  the  foot,  when  the  leg  is 


Fig.  55. 


Fig.  54. 


thrown  backwards  behind  the  centre  of  gravity.  Symp- 
toms: 1,  Shortening,  abduction,  slight  flexion  and  rota- 
tion outwards  of  the  thigh;  2,  rotation  inwards  of  the 
trochanter  and  flattening  at  its  usual  situation  ;  3,  the 
discovery  of  the  head  of  the  bone  in  its  abnormal  posi- 
tion. The  treatment  by  manipulation  is  as  follows: 
Seize  the  limb  by  the  foot  and  knee,  and  rotate  the  thigh 
well  outwards.  Flex  the  leg  on  the  thigh  and  bend  the 
knee  well  over  the  opposite  knee,  keeping  the  heel  ele- 
vated and  the  knee  firmly  pressed  down.     Continue  the 
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motion  by  carrying  the  thigh  over  the  sound  one  as  far 
up  as  the  upper  part  of  the  middle  third.  Then  carry 
the  limb  directly  upwards  by  elevating  the  knee,  the 
foot  being  held  firmly^  at  the  same  time  making  gentle 
oscillations  with  the  knee,  when  the  head  of  the  bone 
will  drop  into  its  socket. 

Should  manipulation  fail  in  any  of  these  cases,  it  will 
then  be  needful  to  have  recourse  to  the  pulleys.  The 
patient,  being  laid  on  a  mattress,  must  be  placed  under 
the  influence  of  chloroform,  and  the  parts  likely  to  be 
galled  well  protected.  In  cases  of  dislocation  on  to  the 
dorsum  or  into  the  sciatic  notch,  the  pulleys  will  be  ar- 
ranged as  in  Fig.  56,  care  being  taken  to  pad  the  peri- 


FiG.  56. 


neum  well  and  to  bandage  the  lower  part  of  the  thigh 
above  the  knee.  The  traction  must  be  very  gradual, 
and  the  trochanter  must  be  watched  as  it  descends.  Re- 
duction may  be  assisted  by  traction  with  a  long  towel 
placed  round  the  upper  part  of  the  thigh  in  a  transverse 
direction.  In  dislocation  into  the  foramen  ovale,  the 
pulleys  must  be  arranged  as  in  Fig.  57.  Less  force  is 
required,  and  the  reduction  is  facilitated  by  drawing  the 
foot  of  the  dislocated  limb  towards  its  fellow,  using  the 

11 
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strap  of  the  pulley  as  a  fulcrum  on  which  to  lever  the 
bone  into  its  socket. 

Compound  fractures   of  the  thigb  are  the  frequent 
accompaniments   of  gunshot   wounds.      The   result  of 


Fig.  57. 


Hamilton's  experience  may  be  summed  up  as  follows : 
Gunshot  fractures  of  the  head  and  neck  of  the  femur 
always  terminate  fatally  under  amputation,  excision,  or 
when  an  attempt  is  made  to  save  the  limb  without  re- 
course to  the  knife.  In  the  upper  third  the  results  are 
nearly  the  same,  but  if  the  main  artery  and  the  prin- 
cipal nerves  are  uninjured,  there  is  a  slight  balance  in 
favor  of  attempting  to  save  the  limb.  In  the  middle 
third  the  chances  between  amputation  and  the  endeavor 


COMPOUND    INJURIES    OF    THE    KNEE-JOINT.       123 

to  save  the  limb  are  equal.  In  the  louver  third  the 
chances  are  in  favor  of  amputation.  If  an  attempt  is 
made  to  save  the  lirab^  the  following  rules  should  be  ob- 
served:  1.  Remove  all  projecting  pieces  of  bone  which 
cannot  be  replaced^  with  the  bone-forceps  or  saw.  The 
lion-forceps  and  the  small  saw  figured  at  p.  61  will 
facilitate  this.  Remove  also  all  detached  portions  of 
bone  and  all  foreign  bodies.  2.  All  portions  of  muscle 
or  fascia  and  tendon  blocking  the  wound  must  be  freely 
divided.  3.  Every  possible  facility  must  be  given  for 
free  drainage  by  counter  openings  and  the  insertion  of 
drainage-tubes  if  necessary.  4.  The  limb  should  be 
put  up  on  an  extension  apparatus. 

Compound  injuries  of  the  knee-joint  are  frequently 
the  result  of  gunshot  wounds.  The  treatment  must  be 
entirely  guided  by  the  damage  to  the  soft  tissues,  by  the 
extent  of  the  fracture,  and  by  the  presence  or  otherwise 
of  injuries  to  other  parts.  If  the  soft  parts  are  not 
much  lacerated,  and  the  fracture  is  confined  to  the  joint 
ends,  the  patient  being  of  fit  age,  it  is  quite  admissible 
to  excise  the  joint  (see  below).  But  if  the  soft  tissues 
are  much  lacerated,  and  the  fracture  extends  up  into  the 
shaft  of  the  femur,  amputation  must  be  performed  (see 
below). 

In  performing  the  operation  of  excision  of  the  knee- 
joint  the  following  instruments  and  appliances  are  re- 
quired:  1,  A  long,  strong  bistoury;  2,  a  saw,  with  a 
blade  at  least  three  and  a  half  inches  broad;  3,  lion- 
forceps  ;  4,  retractors ;  5,  stout  scissors,  cutting  on  the 
flat ;  6,  an  excision  splint ;  7,  a  Salter's  swing ;  8,  four 
strips  of  adhesive  plaster,  three  inches  broad,  and  long 
enough  to  go  twice  round  the  limb  and  splint.  The 
operation  is  thus  performed :  Make  an  incision  with  the 
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bistoury  across  the  joint^  which  must  be  moditied  accord- 
ing to  the  condition  of  the  integuments,  but  must  be 
carried  through  the  ligamentum  patellae  into  the  joint; 
the  joint  being  well  flexed  divide  the  lateral  ajid  crucial 
ligaments.  Having  cleared  the  end  of  the  femur,  lower 
the  thigh  on  to  the  table,  the  leg  hanging  over  the  edge, 
and  being  supported  by  an  assistant,  and  proceed  to 
remove  the  condyles  of  the  femur  with  the  saw,  another 
assistant  steadying  the  bone  with  the  lion-forceps.  The 
section  through  the  bone  must  be  modified  by  the  direc- 
tion of  the  fracture ;  thus  if  one  condyle  alone  is  in- 
volved, remove  it  by  an  oblique  section,  sawing  off  only 
the  articular  surface  of  the  other.  The  thigh  must  then 
be  raised  from  the  table,  and  the  head  of  the  tibia  thrust 
well  upwards,  cleared  with  the  knife,  and  a  section  re- 
moved with  the  saw.  The  patella  must  then  be  dissected 
out,  the  vessels  secured,  and  the  limb  adjusted  on  the 
splint,  and  retained  there  by  straps  of  plaster  and  ban- 
dages.    The  wound  is  then  closed  with  sutures. 

When  amputation  of  the  thigh  becomes  needful  it 
should  be  performed  as  low  as  possible.  It  is  better  to 
risk  making  a  poor  stump,  than  for  the  sake  of  getting 
perfectly  sound  tissue  for  flaps  to  amputate  higher  up  in 
the  thigh. 

For  amputation  at  the  hip-joint  the  following  instru- 
ments are  required  :  1,  a  Lister^s  abdominal  tourniquet; 
2,  a  long  straight  bistoury;  3,  an  amputating  knife, 
twelve  inches  in  the  blade;  4,  lion-forceps;  5,  tenacula. 
The  operation  is  thus  performed :  Place  the  patient  with 
the  buttocks  well  over  the  edge  of  the  table,  and  com- 
press the  abdominal  aorta  with  Lister's  tourniquet.  1st. 
Make  an  external  semicircular  skin  flap,  commencing 
the  incision  with  the  bistoury  at  the  centre  of  the  groin 
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just  external  to  the  femoral  vessels^  and  carrying  it  down 
in  a  circular  direction  about  four  inches  below  the  great 
trochanter,  and  up  to  the  tuberosity  of  the  ischium  ; 
retract  this  flap,  and  expose  the  joint.  2dly.  The  limb 
being,  if  possible,  forcibly  adducted  by  an  assistant,  open 
and  disarticulate  the  joint.  When,  as  is  usually  the 
case  in  traumatic  amputations,  the  bone  is  shattered 
very  high  up,  the  neck  of  the  femur  must  be  firmly  laid 
hold  of  with  the  lion-forceps,  and  pulled  inwards.  3dly. 
Lay  aside  the  bistoury,  and  make  the  internal  flap  by 
transfixing  with  the  amputating  l^nife,  entering  the  point 
in  front  at  the  upper  angle  of  the  external  flap,  and 
bringing  it  out  at  the  lower  angle  in  front  of  the  tuber- 
osity of  the  ischium.  Cut  out  through  the  adductors, 
and  thus  form  the  internal  flap ;  with  a  few  touches  of 
the  knife  divide  any  tissues  remaining  uncut,  and  secure 
the  vessels  as  rapidly  as  possible. 

In  amputation  of  the  thigh  in  the  upper  third,  anterior 
and  posterior  skin-flaps,  with  a  circular  sweep  through 
the  muscles,  form  the  best  amputation.  In  the  lower 
third  a  long  anterior  skin-flap  and  a  short  posterior  are 
best. 

In  some  cases  of  severe  injury  of  the  leg,  amputation 
at  the  knee-joint,  or  through  the  condyles,  is  useful. 
The  operation  is  thus  performed :  The  instruments  re- 
quired are,  1,  a  bistoury  ;  2,  a  catlin,  or  amputating 
knife;  3,  an  excision  saw;  4,  lion-forceps  ;  5,  tenacula. 
Standing  on  the  right  of  the  limb  to  be  amputated  (sup- 
posing it  to  be  a  right  limb),  1st,  enter  the  point  of  the 
bistoury  at  the  inner  side  of  the  knee-joint  just  below 
the  internal  condyle  of  the  femur,  and  bring  it  round 
through  skin  and  fat  in  a  circular  direction  below 
the  tuberosity  of  the  tibia,  to  a  corresponding  point  at 
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the  outer  side  of  the  joint  below  the  external  condyle ; 
2dly,  dissect  up  the  skin-flap,  taking  as  much  cellular 
tissue  as  possible;  3dly,  flex  the  knee,  and  open  the 
joint;  4thly,  lay  aside  the  bistoury,  and  with  the  long 
knife  cut  a  short  posterior  flap,  passing  the  blade  of  the 
knife  close  behind  the  head  of  the  tibia,  and  cutting  out- 
wards through  all  the  tissues ;  secure  the  popliteal  and 
other  vessels.  If  it  is  needful  to  amputate  a  little  higher, 
the  condyles  of  the  femur  may  be  removed  with  the  saw, 
an  assistant  steadying  the  bone  with  the  lion -forceps. 
In  either  case  the  patella  need  not  be  removed. 

Fractures  of  the  patella  are  caused  either  by  muscular 
action  or  by  direct  blows.  Symptoms  :  1,  Inability  to 
stand  or  extend  the  leg  on  the  thigh ;  2,  in  transverse 
fractures,  which  are  the  most  usual,  separation  of  the 
fragments ;  3,  rapid  eflrision  into  the  knee-joint.  Blows 
on  the  patella  frequently  cause  longitudinal  or  com- 
minuted fractures.  The  immediate  treatment  of  fractured 
patella  must  be  guided  by  circumstances.  If  the  effu- 
sion is  very  great  the  limb  must  simply  be  placed  in  the 
horizontal  position,  and  leeches,  ice,  or  hot  fomentations 
applied.  If,  however,  effusion  has  not  taken  place,  the 
limb  may  be  immediately  placed  on  Wood's  splint  (Fig. 
58).  The  fragments  are  approximated  by  a  figure-of- 
eight  bandage  carried  round  the  hooks  on  the  under  sur- 
face of  the  splint,  and  the  entire  limb  carefully  bandaged 
from  the  toes  upwards.  A  bag  of  ice  may  be  kept  con- 
stantly applied  to  the  joint.  Compound  fractures  should 
be  treated  in  a  similar  manner. 

Dislocations  of  the  patella  are  caused  by  muscular 
action,  and  occur  especially  in  knock-kneed  persons  and 
in  women,  by  twisting  the  thigh  inwards,  the  foot  being 
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fixed.     Sometimes  the  accident  is  caused  by  direct  vio- 
lence. 

Dislocation  outwards  is  the  most  common  form. 
Symptoms:  1,  Limb  slightly  bent^  but  immovable;  2, 
breadth  of  knee  increased  ;  3,  projection  of  internal  con- 
dyle ;  4,  patella  can  be  felt  on  the  outer  side ;  5,  great 


Fig.  58. 


pain.  Treatment:  Seat  the  patient  on  a  chair,  and, 
kneeling  before  him,  place  his  foot  on  your  shoulder. 
In  the  act  of  raising  the  limb  the  patella  will  frequently 
slip  into  place;  if  not,  a  little  manipulation  with  the 
fingers  will  cause  it  to  do  so.  Dislocation  inwards, 
except  that  the  patella  is  reversed  in  position,  presents 
similar  symptoms,  and  requires  the  same  treatment. 

Dislocation  of  the  patella  on  to  its  edge  is  rare;  the 
projecting  edge  of  the  bone  is  sufficient  to  show  the 
nature  of  the  injury.  Treatment :  If  the  above  plan  does 
not  answer,  forcible  flexion  and  extension  must  be  tried, 
with  rotation  of  the  tibia  on  the  femur.  At  the  moment 
of  extension  the  lower  edge  of  the  bone  should  be  pressed 
on  with  the  handle  of  a  door-key,  well  protected  with 
lint,  by  which  means  the  bone  is  tilted  back  into  its 
place. 
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Fig.  59. 


Fractures  of  the  tibia  alone  are  generally  the  result  of 
direct  violence.  The  nearer  the  joint  the  more  trans- 
verse is  the  fracture.  The  tendency  to  displacement  is 
very  slight,  and  the  treatment 
simple.  A  plaster-of-Paris  ban- 
dage is  perhaps  the  most  efPec- 
tive  (see  p.  172). 

Fractures  of  the  fibula  alone 
are  caused  either  by  direct  vio- 
lence, or  by  turns  of  the  foot. 
In  the  upper  two-thirds  it  is 
generally  fractured  by  direct 
violence,  in  the  lower  third  by 
indirect  violence.  Fracture  in 
the  lower  third  is  usually  ac- 
companied with  eversion  of  the 
foot,  and  dislocation  inwards  of 
the  tibia.  Fig.  59,  taken  from  a 
cast  in  King^s  College  Museum, 
shows  the  deformity.  Treat- 
ment :  If  the  external  malleolus  is  alone  fractured,  or  if 
the  fracture  is  in  the  middle  or  upper  third,  simple  rest 
on  a  pillow,  or  a  plaster-of-Paris  bandage  will  suffice. 
If,  however,  the  foot  is  twisted,  with  displacement  of  the 
tibia,  indicative  of  fracture  in  the  lower  third,  the  case 
had  better  be  treated  with  Dupuytren's  splint  (Fig.  60). 
This  splint  requires  some  care  to  adjust  properly.  It 
should  reach  from  a  little  above  the  knee  down  to  an 
inch  or  so  below  the  toes,  and  must  be  applied  to  the 
inner  side  of  the  leg.  A  pad,  two  or  three  inches  thicker 
at  its  lower  than  its  upper  extremity,  must  be  fitted  to 
the  splint,  so  that  the  lower  end  rests  on  the  tibia  just 
above  the  internal  malleolus.     Fix  the  upper  extremity 
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of  the  splint  with  a  few  turns  of  a  roller,  and  then  in- 
verting the  foot  secure  it  to  the  lower  extremity  with  a 

Fig.  60. 


figure  of  eight  bandage,  taking  especial  care  not  to  carry 
the  bandage  above  the  external  malleolus.     Bend  the 
knee,  and  lay  the  leg  on  its  outer  side  on  a  pillow. 
Fractures  of  both   bones  of  the  leg  are  generally  the 


Fig.  61. 


result  of  direct  violence.  Muscular  action  and  falls  on 
the  feet  will  also  cause  fracture  of  both  bones.  The 
lower  third  is  the  most  frequent  site  for  fracture  of  the 
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tibia,  the  fibula  being  fractured  at  the  same  time  fre- 
quently somewhat  higher.  The  fractures  are  almost  in- 
variably more  or  less  oblique,  the  upper  fragment  of  the 
tibia  riding  in  front  of  the  lower,  and  more  upon  the 
inner  than  the  outer  side.  AVhen  the  fracture  is  just 
above  the  ankle,  it  presents  the  appearance  in  Fig.  61 
(taken  from  a  cast  in  King's  College  Museum). 

Treatment :  If  there  is  not  much  displacement,  a  Mac- 
Intyre  splint  will  be  of  use.  The  foot  should  first  be 
bandaged  to  the  footpiece,  which  should  then  be  drawn 
down  a  little,  and  fixed  with  the  screw  in  order  to  make 
slight  extension.  The  upper  part  of  the  leg  and  the 
thigh  may  then  be  fixed,  and  the  limb  swung  in  a 
Salter's  swing.  In  oblique  fractures  with  much  dis- 
placement, good  apposition  may  be  secured  by  flexing  the 
leg  at  right  angles  to  the  thigh,  and  keeping  it  in  that 
position  by  a  light  wooden  angular  splint  applied  on  the 
outer  side,  and  extending  some  inches  above  the  knee. 
The  limb  must  then  be  laid  on  its  outer  side  on  a  pillow, 
and  the  patient's  body  inclined  to  that  side. 

In  cases  of  compound  fracture,  if  there  is  difficulty  in 
returning  the  point  of  bone  beneath  the  skin,  endeavor, 
with  a  probe,  to  raise  the  inverted  edges  of  the  skin ;  and 
if  the  bone  cannot  then  be  returned,  make  an  incision 
through  the  skin  sufficiently  large  to  admit  of  the  return 
of  the  bone.  The  limb  had  better  be  put  up  in  a  back 
splint,  with  a  footpiece  at  right  angles,  and  two  side 
splints,  which  can  be  secured  by  straps  and  buckles. 
The  splint  made  by  Messrs.  Arnold  (Fig.  62),  and  used 
at  St.  Bartholomew's,  is  a  very  useful  one.  It  is  thus 
applied:  Place  the  leg  on  the  back  splint  of  il'on,  which 
must  be  well  padded,  carefully  fitting  the  heel  into  the 
opening  made  for  it.     Secure  the  foot  to  the  footpiece 
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with  a  thick  piece  of  gutta-percha  moulded  to  the  dor- 
sum, comiug  round  the  edges  of  the  footpiece,  and  fast- 
ened with  tapes  passed  through  holes  bored  in  the  gutta- 
percha. Some  flaimel  should  be  placed  between  the  foot 
and  the  gutta-percha,  and  the  latter  should  be  punched 
with  a  number  of  holes  for  ventilation.  Take  care  that 
the  ball  of  the  heel  and  the  ball  of  the  great  toe  are  well 


Fig.  62. 


against  the  footpiece ;  and,  as  in  all  other  methods  of 
setting  a  fractured  leg,  that  the  ball  of  the  great  toe  is 
in  a  line  with  the  inner  border  of  the  patella.  Then 
apply  the  side  splints,  securing  them  to  the  knee  with  a 
mould  of  gutta-percha,  and  further  fixing  them  in  place 
with  straps  and  buckles.  Swing  the  limb  to  a  cradle 
Avith  leathern  straps  passed  through  the  two  cross-bars 
of  the  back  splint.  The  wire  splint,  invented  by  Sur- 
geon McNalty,  will  be  found  useful,  especially  in  coun- 
try practice,  as  it  is  very  portable.  Fig.  63  shows  this 
splint  folded  up ;  Fig.  64  shows  it  open ;  and  Fig.  65 
represents  the  limb  placed  in  it. 
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In  comminuted  fractures  remove  all  detached  pieces 
of  bone,  but  any  fragments  firmly  adherent  to  perios- 


FlG.  63. 


teum,  and  covered  with  it,  should  if  possible   be  pre- 
served.   (For  antiseptic  treatment  of  compound  fractures, 


Fig.  64. 


see  chap,  xi.)     As  a  general   rule,  if  tlie  temperature 
and  sensation  of  the  foot  are  natural,  an  attempt  should 


Fig.  65. 
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be  made  to  save  the  limb.  If  the  contrary  conditions 
prevail,  amputation  had  better  at  once  be  performed. 
(See  below.) 

Dislocations  at  the  knee-joint  are  generally  the  result 
of  severe  violence.  The  symptoms  are  so  pronounced 
as  to  require  no  description.  The  reduction  is  accom- 
plished by  forced  flexion  and  extension,  combined  with 
a  rocking  motion  of  the  joint.  Sometimes  it  may  be 
needful  to  apply  extension  by  pulleys,  and  to  make 
firm  pressure  on  the  prominent  dislocated  bone. 

Displacement  of  the  semilunar  cartilages  of  the  knee- 
joint  may  be  caused  by  catching  the  point  of  the  toe  in 
a  stone  during  walking,  and  thus  wrenching  the  knee- 
joint;  or  by  a  patient  turning  in  bed,  the  weight  of  the 
bedclothes  on  the  toes  twisting  the  knee.  Symptoms : 
1,  Sudden  severe  pain ;  2,  the  joint  fixed  in  the  semi- 
flexed position  ;  3,  sometimes  the  patient  falls  suddenly 
to  the  ground.  Treatment :  Flex  the  leg  as  much  as 
possible,  and  then  suddenly  extend  it.  If  the  first  at- 
tempt fails,  repeat  it  with  a  rocking  motion  of  the  joint. 
Reduction  is  attended  by  immediate  cessation  of  pain 
and  return  of  free  motion  to  the  joint. 

.  Dislocation  of  the  tibia  at  the  ankle-joint  inwards, 
combined  with  fracture  of  the  fibula,  has  been  described 
at  p.  128.  Dislocation  outwards  is  frequently  associated 
with  fracture  of  the  internal  malleolus.  Fig.  66,  taken 
from  a  cast  in  King's  College  Museum,  shows  this  de- 
formity. Treatment :  Grasp  the  foot  firmly  with  both 
hands,  and  draw  on  it  gently,  at  the  same  time  rotating 
the  foot  outwards. 

Dislocation  forwards  (Fig.  67)  is  caused  by  violent 
extension  of  the  foot.  The  fibula  is  frequently  fractured. 
Treatment:  Flex  the  leg  on  the  thigh;  and  whilst  an 
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assistant  makes  extension  from  the  foot,  press  the  tibia 
backwards  and  the  heel  forwards.  As  the  bones  begin 
to  slide  into  place,  forcibly  flex  the  foot  on  the  leg. 
Great  difficulty  is  found  in  keeping  the  bones  in  place, 
and  it  may  be  needful  to  divide  the  tendo-Achillis,  after 


Fig.  66. 


which  the  limb  should  be  fixed  to  an  outside  splint  and 
laid  on  its  side  on  a  pillow,  in  the  semiflexed  position. 

Dislocation  backwards  is  very  rare  (Fig.  68).  It  is 
usually  accompanied  by  fracture  of  one  or  both  malleoli. 
It  is  caused  by  any  force  which  produces  extreme  flexion 
of  the  foot.  Treatment :  The  tendo-Achillis  will  prob- 
ably have  to  be  divided  before  reduction  can  be  accom- 
plished. Steady  extension,  with  alternate  flexion  and 
extension  of  the  foot  on  the  leg,  must  be  employed. 

In  compound  injuries  to  the  ankle-joint  every  attempt 
should  be  made  to  save  the  limb,  and  unless  the  soft 
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parts  are  very  severely  damaged,  amputation  should  not 
be  performed.  If  the  protruding  ends  of  the  bone  can- 
not be  replaced,  they  should  be  removed,  the  extremities 


Fig.  68. 


being  firmly  held  with  the  lion-forceps,  and  the  section 
made  with  the  small  saw  figured  at  p.  61.  For  the 
antiseptic  treatment  see  chap.  xi. 

The  astragalus  and  os  calcis  are  sometimes  broken  by 
falls  on  the  feet,  and  occasionally  the  latter  is  broken  by 
muscular  action,  as  in  jumping  on  the  toes,  the  posterior 
portion  of  the  bone  being  separated  by  the  tendo-Achillis. 
The  other  bones  of  the  tarsus  are  generally  broken  by 
crushing  violence.  Symptoms :  The  only  prominent 
symptoms  in  fracture  of  the  tarsal  bones  is  crepitus,  and 
this  is  not  always  present.  When  the  posterior  part  of 
the  OS  calcis  is  separated,  the  fragment  is  drawn  upwards 
by  the  tendo-Achillis,  and  the  heel  is  shortened.  Treat- 
ment :  There  is  little  to  be  done  beyond  rest  and  evap- 
orating lotions.  If  the  os  calcis  is  fractured  posteriorly, 
the  case  should  be  treated  as  in  rupture  of  the  tendo- 
Achillis  (p.  104,  Fig.  46). 

The  astragalus  may  be  dislocated  in  various  directions 
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by  falls  on  the  foot  from  a  height,  accompanied  by  vio- 
lent twisting  of  the  foot ;  or  it  may  be  dislocated  by  a 
direct  blow.  Symptoms :  1,  Great  prominence  of  the 
bone  in  the  direction  of  the  dislocation ;  2,  lateral  devi- 
ation of  the  foot;  3,  shortening  of  the  leg;  4,  in  the 
backw^ard  dislocation  the  position  of  the  foot  is  not  much 
changed,  but  its  dorsal  aspect  is  shortened.  So  great  is 
the  force  needful  to  dislocate  this  bone  that  it  is  fre- 
quently a  compound  injury.  Treatment:  In  simple 
luxation  place  the  patient  under  the  influence  of  chloro- 
form, and  firm  extension  being  made,  endeavor  to  press 
back  the  bone  into  its  place.  This  failing,  divide  the 
tendo-Achillis,  when  reduction  may  be  accomplished. 
Should  it,  however,  be  still  impossible,  it  is  better  at 
once  to  divide  the  skin  over  the  bone  and  remove  it. 
In  compound  dislocation  this  latter  course  is  invariably 
the  best. 

Displacement  of  the  other  tarsal  bones  may  be  easily 
reduced  by  simple  pressure. 

In  fractures  of  the  metatarsal  bones  the  usual  displace- 
ment of  the  fragments  is  upwards.  They  must,  if  pos- 
sible, be  pressed  backwards  into  position,  and  retained 
by  a  gutta-percha  splint,  moulded  to  the  dorsum.  In 
fractures  of  the  phalanges  it  is  very  often  better  to  am- 
putate, as  the  attempt  to  save  the  end  of  the  toe  is  fre- 
quently the  cause  of  considerable  irritation.  If  the  frac- 
ture is  to  be  treated,  a  broad  gutta-percha  splint,  moulded 
to  the  sole  of  the  foot,  and  supporting  all  the  toes,  is 
better  than  a  narrow  one  for  the  broken  toe  alone. 

One  or  more  or  the  entire  row  of  metatarsal  bones 
may  be  dislocated  from  the  tarsus.  The  direction  is 
generally  upwards  and  backwards.  Treatment :  To  re- 
duce a  single  bone  pressure  on  the  head  is  the  most 
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effectual  method ;  but  if  the  whole  row  be  displaced, 
extension  must  then  be  made,  in  addition  to  pressure  on 
their  heads. 

The  phalanges  are  generally  displaced  backwards. 
The  reduction  may  be  accomplished  by  combined  exten- 
sion and  pressure  on  the  head  of  the  bone. 

In  amputation  of  the  leg  the  best  operation  is  by  lateral 
skin-flaps,  with  a  circular  amputation  through  the  mus- 
cles. Make  two  lateral  flaps  of  skin  sufficiently  long  to 
cover  the  end  of  the  stump,  retract  the  flaps,  and  divide 
the  muscles  one  inch  below  their  base  by  a  circular  sweep 
down  to  the  bone;  make  the  section  of  the  bones  with 
the  saw  on  a  level  with  the  base  of  the  skin-flaps. 

The  various  amputations  through  the  foot  are  indi- 
cated in  the  adjoining  diagram  (Fig.  69),  from  Bryant's 
"  Surgery,"  which  will  be  referred  to  in  the  following 
descriptions. 

Chopart's  amputation  is  thus  performed  on  the  right 
foot :  Grasp  the  fore  part  of  the  foot  with  the  left  hand, 
placing  the  forefinger  on  a  point  one  inch  behind  H,  the 
prominence  of  the  metatarsal  bone  of  the  little  toe,  and 
the  thumb  on  A,  the  tubercle  of  the  scaphoid.  Make  a 
curved  incision  between  these  two  points  through  the 
skin,  and  a  second  incision  through  the  tendons  down  to 
the  bone ;  forcibly  bend  down  the  foot,  and  open  the 
articulations  between  the  os  calcis  and  the  cuboid  and 
between  the  astragalus  and  scaphoid.  Keeping  the  knife 
close  to  the  bones,  cut  the  plantar  flap  as  far  dow^n  as  the 
roots  of  the  toes. 

When  all  the  toes  require  removal,  Hey's  amputation 
must  be  performed.  Operation  on  right  foot :  Grasp 
the  foot  with  the  left  hand  ;  commence  the  incision  on 
the  dorsum,  half  an  inch  in  front  of  the  point  H,  the 
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projection  of  the  metatarsal  bone  of  the  little  toe,  and 
carry  it  with  the  convexity  downwards  to  a  point  half 
an  inch  in  front  of  c,  the  base  of  the  metacarpal  bone  of 
the  great  toe ;  make  the  plantar  flap  by  two  lateral  in- 
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cisions,  carried  from  the  base  of  the  dorsal  flap  along  the 
metatarsal  bones,  and  joined  by  a  curved  incision  a  little 
beyond  the  ball  of  the  great  toe;  reflect  this  flap,  and 
with  a  saw  divide  the  metatarsal  bones  just  in  front  of 
their  articulations  with  the  tarsus. 

The  rules  for  amputation  of  the  toes  are  precisely 
similar  to  those  given  for  the  fingers  at  pp.  73-74.  The 
head  of  the  metatarsal  bone  should  never  be  removed  if 
it  can  be  saved. 


ACCIDENTAL    HEMORRHAGE. 
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EMERGENCIES  CONNECTED  WITH  PARTURITION 


ACCIDENTAL  HEMORRHAGE — PLACENTA  PREVIA — RETAINED  PLA- 
CENTA— FLOODING — INDUCTION  OF  PREMATURE  LABOR — 
C^SARIAN  SECTION  —  CRANIOTOMY — EMBRYULCIA — DECAPI- 
TATION— MAL-PRESENTATIONS — TURNING — PROLAPSE  OF  THE 
CORD — PUERPERAL  CONVULSIONS — RUPTURE  OF  THE  UTERUS  ; 
OF  THE  BLADDER  ;  OF  THE  PERINEUM — INVERSION  OF  THE 
UTERUS. 

Accidental  hemorrhage  may  occur  before  delivery 
from  detachment  of  a  portion  of  the  placenta.  It  is 
caused  generally  by  falls^  blows,  violent  mental  emo- 
tions, jars  in  driving  over  a  rough  road,  or  by  railway 
travelling.  The  symptoms  are  pain  at  the  seat  of  injury, 
sense  of  distension,  feeble  pulse,  fainting,  and  all  the 
ordinary  signs  of  loss  of  blood.  It  is  possible  that  no 
blood  may  escape  externally,  but  often  the  quantity 
which  escapes  is  enormous.  If  labor  is  in  progress,  the 
flow  will  be  arrested  during  a  pain,  or  when  faintness 
comes  on.  The  following  are  the  distinguishing  points 
between  accidental  hemorrhage  and  placenta  prsevia : 


Accidental  Hew.orrhage. 

1.  Discharge  arrested  by  labor- 

pain. 

2.  Membranes  felt,  with   a  por- 

tion of  the  child  presenting. 

3.  The  OS  thin. 

4.  History  of  injury. 


Placenta  Prcevia. 

1.  Discharge  increased  by  labor- 

pain. 

2.  The   placenta  felt  as    a    soft 

substance. 

3.  The   OS  very   tbick   and  pul- 

sating. 

4.  No  history  of  injur}-  ;  bleed- 

ing coming  on  of  itself. 


140  EMERGENCIES    OF    PARTURITION. 

Treatment :  If  slight,  rest  and  astringents,  snch  as 
the  Acetate  of  Lead  two  grains,  with  half  a  drachm  of 
dilute  acetic  acid  in  water  every  four  or  six  hours,  fails, 
plug  the  vagina  with  soft  linen,  tow,  or  cotton-wool,  in- 
troduced gradually,  and  forced  well  up  to  the  os,  a  firm 
binder  being  applied  externally.  If  the  hemorrhage  is 
very  excessive,  delivery  must  be  expedited.  Puncture 
the  membranes,  and  give  ergot.  If  needful,  turn,  or 
apply  the  forceps.  If  the  patient  is  apparently  dying 
from  loss  of  blood  attempt  transfusion  (see  below). 

In  placenta  prsevia  hemorrhage  generally  comes  on 
about  the  seventh  or  eighth  month.  It  is  a  sudden  dis- 
charge, and  stops  suddenly,  to  be  repeated  again  proba- 
bly in  a  w^eek  or  fortnight.  The  other  symptoms  are 
given  above.  Treatment :  If  the  hemorrhage  is  slight, 
keep  the  patient  cool  and  in  the  recumbent  posture; 
give  the  acetate  of  lead,  and  opiates,  if  there  be  uterine 
action.  If  the  hemorrhage  is  severe,  the  sooner  labor  is 
commenced  and  terminated  the  better.  If  the  os  is  not 
dilated,  plug  the  vagina  and  wait  for  uterine  action.  If 
this  is  tardy  remove  the  plug,  puncture  the  membranes 
with  a  stilet,  and  plug  again  if  hemorrhage  continues. 
If  the  OS  does  not  dilate,  the  dilating  india-rubber  bags 
may  be  employed  (see  below),  and  when  the  os  is  suffi- 
ciently dilated  either  turn  or  apply  the  forceps.  If  the 
patient  is  too  exhausted  to  bear  turning  or  the  forceps, 
pass  the  fingers  into  the  uterus,  completely  separating 
the  placenta,  and  leave  the  case  to  nature. 

Retained  placenta  from  adhesions  to  tPie  uterine  walls 
may  be  diagnosed  by  the  fact  that  uterine  action  con- 
tinues after  the  birth  of  the  child,  without  expelling  the 
placenta,  the  uterine  contractions  being  generally  ac- 
companied by   gushes  of  blood.     On  digital   examina- 
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tion  the  placenta  will  be  found  closely  adherent  to  the 
walls  of  the  uteras.  Treatment :  Introduce  the  hand 
into  the  cavity  of  the  womb,  the  other  being  placed  on 
the  fundus  ;  feel  along  the  cord  for  the  centre,  and  thence 
for  the  edge  of  the  placenta,  and  gently  peel  it  oflF.  If 
it  is  impossible  to  remove  some  portions  without  the 
risk  of  damage  to  the  womb,  it  is  better  to  leave  them. 

When  the  placenta  is  retained  from  uterine  atony 
give  ergot,  apply  pressure  with  the  hand  on  the  fundus, 
and  dash  cold  water  on  the  vulva  and  abdomen.  In 
cases  of  hour-glass  contraction,  introduce  the  fingers, 
cone-shaped,  into  the  womb,  and  endeavor  to  dilate  the 
contraction  ;  then  grasping  the  placenta,  gently  with- 
draw it.     Chloroform  is  of  great  assistance. 

Hemorrhage  into  the  cavity  of  the  womb  after  the 
expulsion  of  the  placenta  is  the  result  of  uterine  atony. 
Treatment :  Place  the  patient  on  her  back,  and  give 
stimulants  freely  ;  grasp  the  uterus  with  one  hand  exter- 
nally, and  with  the  other  in  the  cavity  of  the  womb 
clear  out  all  clots;  pour  cold  water  on  the  abdomen 
from  a  height,  and,  if  at  hand,  introduce  ice  into  the 
cavity  of  the  womb.  If  these  means  fail,  inject  four 
ounces  of  Liquor  Ferri  Perchloridi  Fortior  (B.  P.), 
diluted  with  twelve  ounces  of  water.  A  Higginson's 
syringe,  with  a  uterine  tube  attached,  may  be  used ;  and 
the  injection  must  be  gently  sent  well  up  to  the  fundus, 
great  care  being  taken  to  inject  no  air.  As  a  last  re- 
source, transfusion  may  be  had  recourse  to. 

The  induction  of  premature  labor  is  required  as  an 
emergency,  in  cases  of  placenta  prfevia,  of  pulmonary  or 
cardiac  disease,  or  of  convulsions.  The  best  plan  is  to 
introduce  one  of  Barnes's  india-rubber  bags.  They  are 
of  various  sizes,  the  smallest  the  size  of  the  finger,  with 
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a  constriction  in  the  middle,  by  which  it  is  grasped  by 
the  OS  and  kept  in  situ.  Being  well  oiled,  the  bag  is 
passed  through  the  cervix  as  far  as  the  constriction ;  it  is 
then  distended  with  air  or  water  throug^h  the  elastic  tube 
attached  to  the  lower  end.  If  the  bas:  be  not  at  hand, 
an  elastic  male  catheter  with  the  top  cut  off  must  be 
passed  through  the  os,  and  the  membranes  ruptured  by 
passing  the  wire  stilet  through  the  catheter.  Labor  will 
come  on  after  the  lapse  of  several  hours. 

Caesarian  section  may  be  called  for  as  an  immediate 
proceeding  in  cases  of  sudden  death  of  the  mother,  pro- 
vided it  can  be  ascertained  that  the  child  is  viable,  and 
the  stethoscope  determines  that  it  is  living.  If  the 
mother  has  died  of  hemorrhage  or  asphyxia,  it  is  prob- 
able that  the  child  too  is  dead.  Ten  minutes  after  the 
mother^s  death  is  the  longest  period  that  can  elapse  with 
the  chance  of  saving  the  child.  In  opening  the  uterus 
care  must  be  taken  not  to  wound  the  child,  and  in  re- 
moving the  child  it  should  be  grasped  so  as  to  bring  out 
the  head  or  the  breech  first.  When  Caesarian  section  is 
performed  with  a  view  of  saving  the  mother's  life  as 
w^ell  as  that  of  the  child,  the  following  are  the  direc- 
tions for  the  operation.  The  instruments  required  are  : 
1,  Large,  strong  bistoury;  2,  director;  3,  retractors;  4, 
dissecting  forceps ;  6,  large  curved  needle  set  in  a  han- 
dle; 6,  silver  wire  sutures;  7,  catgut  ligatures.  The 
rectum  and  bladder  being  emptied,  place  the  patient  on 
her  back  with  the  shoulders  raised  and  the  pelvis  ele- 
vated. Do  not  give  chloroform  except  under  very  ex- 
ceptional circumstances,  such  as  high  nervous  excite- 
ment or  fear  of  the  operation.  Use  the  ether  spray  for 
the  first  incision,  which  should  extend  for  six  or  eight 
inches  from  the  umbilicus  to  within  a  short  distance  of 
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the  pubes.  Make  the  incision  exactly  in  the  linea  alba. 
Dissect  down  to  the  peritoneum  and  divide  that  upon 
the  director.  The  parts  being  held  aside  with  retrac- 
tors, the  uterus  is  now  exposed.  Feel  on  its  surface 
with  your  hand  for  the  thrill  indicative  of  the  position 
of  the  placenta,  and  if  possible  avoid  that  spot.  Make 
an  incision  into  the  body  of  the  uterus,  five  inches  long, 
avoiding  the  fundus  and  the  neck.  As  soon  as  the  in- 
cision is  made,  let  an  assistant,  with  his  two  forefingers 
in  the  angles  of  the  wound,  hook  up  the  uterus  towards 
the  external  wound.  Should  the  placenta  be  met  with, 
thrust  it  aside,  extract  the  child,  and  after  it  the  mem- 
branes and  placenta.  If  the  uterus  does  not  contract, 
press  it  with  the  hand,  or  insert  a  lump  of  ice  into  its 
cavity,  or  apply  galvanism.  Clear  out  all  clots,  and  see 
that  the  os  is  perfectly  free.  Do  not  apply  sutures  to 
the  uterine  wound.  Bring  the  parietal  wound  together 
with  silver  sutures  passed  with  the  curved  needle,  and 
including  the  cut  edges  of  the  peritoneum.  During  all 
the  proceedings  keep  hot  flannels  on  the  abdomen  and 
over  the  intestines,  should  they  protrude.  Apply  broad 
straps  of  plaster  across  the  abdomen,  put  on  a  large  wad 
of  cotton-wool,  and  a  binder  or  flannel  roller. 

Craniotomy  may  be  required  immediately,  in  convul- 
sions, rupture  of  the  uterus,  or  hemorrhage,  when  the 
forceps  cannot  be  used,  or  when  they  have  failed  to  de- 
liver. As  little  delay  as  possible  should  be  made.  The 
operation  is  thus  performed:  Empty  the  bladder  and 
rectum,  and  place  the  patient  in  the  usual  obstetric  posi- 
tion. An  assistant  pressing  on  the  fundus,  pass  two 
fingers  of  the  left  hand  up  to  the  head,  and  upon  them 
guide  the  perforator  (Fig.  70).  Do  not  perforate  through 
a  suture,  or  fontanelle,  but  placing  the  point  of  the  in- 
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strument  perpendicularly  to  the  bone  at  the  roost  depend- 
ent point  of  the  head,  push  it  by  a  gentle  semirotating 
movement,  through  up  to  the  shoulder  or  cutting  notch. 


Fig.  70. 


Open  the  blades  to  the  full  extent,  thus  cutting  an  open- 
ing in  the  skull.  Repeat  this  proceeding  in  the  opposite 
direction,  thus  making  a  crucial  opening.  Thrust  in 
the  perforator,  and  break  up  the  brain.  Wait  to  see  if 
uterine  action  will  expel  the  head.  If  it  does  not,  then 
apply  the  craniotomy  forceps  (Fig.  71),  one  blade  being 
placed  within  the  skull  and  the  other  external  to  it. 

In  cases  of  arm  presentation,  the  liquor  amnii  having 
escaped,  and  the  child  being  jammed  down  into  the  pel- 
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vis,  so  that  turning  is  impossible,  the  operation  of  em- 
bryulcia  may  be  used.  This  consists  in  thrusting  the 
perforator  through  an  intercostal  space,  and  cutting 
through  the  ribs,  if  needful,  with  a  pair  of  long-pointed 
scissors.     The  contents  of  the  thorax  are  then  evacuated. 
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Decapitation  is  best  performed  with  a  long  pair  of  sharp- 
pointed  scissors.  These  are  thrust  into  the  neck,  and 
the  spinal  column  divided.  The  head  being  separated 
from  the  trunk,  the  latter  is  brought  down,  the  former 
being  afterwards  extracted  with  the  forceps. 

Face  presentations  may  be  mistaken  for  the  breech. 
The  distinctive  mark  is  the  bridge  of  the  nose.  The 
malar  bone  and  the  eye  may  also  be  felt.  The  treat- 
ment required  is  not  special,  except  that  in  some  cases 
of  delay  it  may  be  needful  to  apply  the  forceps. 

A  breech  presentation  is  diagnosed  by  the  plump, 
round  feel  of  the  buttocks,  the  anal  aperture,  and  the 
sharp  point  of  the  coccyx.  The  tuberosities  of  the 
ischium  may  be  mistaken  for  the  malar  bones,  but  the 
absence  of  the  bridge  of  the  nose  will  correct  this  error. 
The  presence  of  meconium  is  no  sure  test,  as  it  may 
occur  in  head  presentations.  The  treatment  is  simple. 
The  nates  being  born,  it  is  better  to  retard  rather  than 
assist  the  birth  of  the  trunk,  in  order  that  the  contrac- 
tion of  the  uterus  may  keep  the  chin  well  pressed  down 
on  the  chest.  This  is  the  best  safeguard  against  pressure 
on  the  cord.  If  a  portion  of  the  cord  is  seen,  a  loop 
should  be  pulled  down  to  prevent  stretching.  If  the 
head  remains  unborn,  and  pulsation  in  the  cord  ceases, 
place  two  fingers  of  the  left  hand  on  the  upper  jaw  on 
either  side  of  the  nose,  and  press  the  head  down,  at  the 
same  time  making  traction  on  the  shoulders  with  the 
fingers  of  the  right  hand.  If  this  fail,  apply  the  for- 
ceps without  delay. 

A  shoulder  presentation  has  the  following  peculiari- 
ties:  1,  The  membranes  project  in  a  conical  form;  2, 
the  shoulder  feels  smaller  and  softer  than  the  head,  but 
larger  than  the  elbow,  and  it  has  not  the  two  promi- 
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nences  with  the  groove  between,  characteristic  of  the 
knee ;  3,  the  scapula  with  its  spine,  the  neck,  and  the 
ribs  may  be  felt.  The  shoulder  is  generally  the  first 
presenting  part  of  the  upper  extremity,  but  it  may  be 
succeeded  by  the  arm  and  hand.  The  hand  is  distin- 
guished from  the  foot  by  the  greater  length  of  the 
fingers,  the  irregularity  of  their  length,  the  distance  the 
thumb  may  be  stretched  away  from  the  fingers,  the 
being  able  to  close  them  on  the  palm,  and  the  absence 
of  the  heel.  The  treatment  is  to  turn  as  soon  as  the  os 
is  sufficiently  dilated.  If  the  membranes  rupture  be- 
fore the  OS  is  dilated,  this  must  be  accomplished  by 
steadily  introducing  the  hand,  at  the  same  time  pre- 
venting the  presenting  part  from  descending.  When 
the  OS  is  rigid,  chloroform  will  be  of  great  assistance. 

Hands  and  feet,  and  with  them  the  cord,  sometimes 
present  during  the  progress  of  labor.  The  presentation 
will  become  one  either  of  hands  or  feet  alone.  If  pos- 
sible draw  down  the  feet,  and  terminate  the  labor  as  in 
a  breech. 

When  the  hand  and  head  present,  an  attempt  should 
be  made  to  return  the  hand.  If  there  is  then  delay  in 
the  descent  of  the  head,  the  forceps  must  be  applied,  or 
turning  or  craniotomy  resorted  to. 

The  operation  of  turning  is  thus  performed :  If  the 
right  hand  and  arm  present,  pass  up  the  right  hand  on 
the  left  of  the  pelvis,  along  the  right  side  of  the  child, 
until  the  fundus  is  reached.  Then,  if  the  membranes 
are  not  previously  ruptured,  break  through  them  with 
the  finger,  and  search  for  a  foot.  Be  sure  and  make  no 
mistake  between  a  foot  and  a  hand  (see  above).  Seize 
the  foot,  and  by  gentle  traction  bring  it  down,  when  the 
arm  will  recede  within  the  os.     During  the  whole  of 
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this  process,  steady  the  uterus  with  the  other  hand  on 
the  fundus.  If  the  left  arm  presents,  introduce  the  left 
hand  on  the  riglit  side  of  the  pelvis.  The  feet  must  be 
brought  down  over  the  abdomen,  and  not  over  the  back. 
Protect  the  cord  from  pressure  by  pushing  it  aside  to 
one  or  other  sacro-iliac  synchondrosis.  If  the  head  is 
long  in  being  born,  apply  the  forceps. 

Prolapse  of  the  cord  requires  either  its  immediate  re- 
placement within  the  uterus,  or  the  delivery  of  the  child. 
The  first  may  be  accomplished  by  raising  the  patient's 
hips  very  high  on  pillows,  the  waist  being  on  a  much 
lower  level.  The  cord  may  then  by  the  force  of  gravity 
slip  back  into  the  uterus,  and  a  pain  will  force  down  the 
head,  and  prevent  the  reprolapse.  If  this  does  not  suc- 
ceed, either  turning  or  the  forceps  must  be  used.  No 
steps  need  be  taken  if  the  pulsation  in  the  cord  has 
ceased,  and  the  stethoscope  still  further  confirms  the 
death  of  the  child. 

Puerperal  convulsions  present  all  the  ordinary  feat- 
ures of  epileptic  convulsions.  The  treatment  is :  1, 
Evacuate  the  contents  of  the  bowels  freely  with  scam- 
mony  and  jalap ;  2,  shave  the  head,  and  apply  ice  or 
evaporating  lotions ;  3,  empty  the  bladder,  or  at  any 
rate  pass  a  catheter  to  be  sure  that  it  is  empty ;  4,  wait 
until  the  os  is  sufficiently  dilated,  and  then  apply  the 
forceps  and  deliver  the  child  as  soon  as  possible.  Chlo- 
roform should  be  given,  both  to  allay  the  violence  of 
the  convulsions,  and  also  to  facilitate  the  delivery ;  5, 
give  chloral  hydrate  in  thirty-grain  doses.  If  the  pa- 
tient is  unable  to  swallow,  administer  it  by  the  rectum. 
If  the  uterus  is  rigid,  and  the  labor  does  not  advance, 
the  convulsions  being  constant,  perform  craniotomy. 

The  symptoms  of  rupture  of  the  uterus  are :  1,  Vio- 
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lent  and  continued  uterine  action  without  corresponding 
descent  of  the  child;  2,  sudden  agonizing  pain  of  a 
crampy  character ;  3,  a  sensation  of  something  having 
given  way ;  4,  cessation  of  all  uterine  action ;  6,  sick- 
ness, clammy  sweats,  small  pulse,  and  anxious  expres- 
sion ;  6,  recession  of  the  child  beyond  the  reach  of  the 
hand,  its  limbs  being  felt  through  the  abdominal  walls ; 
7,  hemorrhage  from  the  vagina;  8,  vomiting  of  a  cofPee- 
grounds  appearance.  The  treatment  is  at  once  to  deliver 
the  child.  If  the  head  can  be  reached,  the  forceps  may 
be  applied ;  if  not,  the  hand  and  arm  being  passed  up 
into  the  uterine  cavity,  an  attempt  to  turn  must  be  made. 
If  this  cannot  be  done,  it  js  better  at  once  to  perform  the 
Cpesarian  section  as  the  best  chance  of  saving  the  life 
of  the  child.  Very  free  administration .  of  stimulants 
throughout  is  needful. 

Rupture  of  the  bladder  presents  many  of  the  symp- 
toms of  rupture  of  the  uterus;  but,  1,  There  is  no  hem- 
orrhage from  the  vagina ;  2,  no  recession  of  the  child, 
or  indication  of  its  presence  in  the  abdomen ;  3,  uterine 
action  is  not  arrested.  The  belly,  however,  becomes 
rapidly  swollen  and  tender.  The  treatment  is,  first  of 
all,  as  rapidly  as  possible  to  deliver  the  child  by  the 
forceps  or  turning.  A  gum-elastic  catheter  must  then 
be  introduced  into  the  bladder,  and  retained.  One  of 
the  soft  india-rubber  catheters  would  be  the  best  if  at 
hand.  The  patient  must  be  placed  under  the  influence 
of  opium  as  rapidly  as  possible,  and  turpentine  stupes 
applied  to  the  abdomen. 

Rupture  of  the  perineum  is  often  the  result  of  too 
speedy  delivery,  especially  when  the  forceps  are  used. 
It  is  of  little  consequence,  unless  the  sphincter  ani  is 
torn  through.     If  this  be  the  case,  the  better  plan  is  at 
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once  to  bring  the  parts  together  with  interrupted  sutures. 
It  is  not  needful  to  use  the  quilled  suture.  Pass  three 
or  four  sutures  of  thick  silk  through  the  deep  parts  with 
a  curved  needle  set  in  a  handle,  and  some  superficial 
ones  of  finer  silk,  with  an  ordinary  needle  should  be  in- 
serted between.  The  patient  should  be  kept  on  her  side, 
with  the  thighs  tied  together.  The  water  must  be  drawn 
off  with  a  catheter,  and  the  bowels  confined  for  a  few 
days. 

Invejcsion  of  the  uterus  is  sometimes  the  result  of 
precipitate  labor,  and  sometimes  it  is  spontaneous,  occur- 
ring after  labor,  or  as  the  result  of  violent  coughing,  or 
straining  of  any  kind.  The  symptoms  are:  1,  Great 
pain,  of  a  dragging,  bearing-down  character,  with  a  sense 
of  nausea  and  sinking ;  2,  a  round  hard  tumor  is  felt 
per  vaginam,  whilst  on  examining  the  abdomen,  the 
uterus  cannot  be  felt.  The  treatment  is  to  return  the 
womb  to  its  proper  position  as  soon  as  possible.  To 
accomplish  this,  firmly  grasp  the  uterus  so  as  to  empty 
it  of  blood,  at  the  same  time  pressing  firmly  on  the  fun- 
dus with  the  palm  of  the  hand.  As  the  organ  returns, 
follow  it  with  the  hand,  which  should  not  be  withdrawn 
until  the  uterus  firmly  contracts  upon  it.  If  the  placenta 
is  attached,  it  must  be  removed  before  reduction  is  at- 
tempted. 
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Poisoning  by  strong  sulphuric  acid  is  accompanied 
by  intense  burning  pain  in  the  throat,  gullet,  and  stom- 
ach, vomiting  of  coffee-grounds,  mixed  with  shreds  of 
mucus  and  blood.  Treatment:  The  administration  of 
any  alkali  at  hand,  such  as  lime  or  magnesia,  and  of  de- 
mulcent drinks. 

The  symptoms  of  poisoning  by  nitric  acid  are  the 
same  as  those  above,  and  the  remedies  are  also  the  same. 

Oxalic  acid  is  sometimes  taken  in  mistake  for  Epsom 
salts.  The  symptoms  are,  burning  sensation  in  the 
throat,  great  collapse,  and  vomiting  of  dark-green  mat- 
ter. Treatment :  The  administration  of  copious  draughts 
of  warm  water,  and  of  chalk  or  magnesia,  made  into  a 
creamy  paste.  The  stomach-pump  should  be  applied  as 
early  as  possible.  Salt  of  Sorrel,  or  essential  salt  of 
lemons,  is  used  for  bleaching  straw  and  removing  ink 
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stains ;  it  consists  of  acid  oxalate  of  potash,  and,  if  taken, 
produces  all  the  symptoms  of  oxalic  acid  poisoning,  and 
must  be  treated  in  the  same  way. 

Poisoning  by  '^  hartshorn  and  oil "  is  not  uncommon. 
The  symptoms  are,  intense  burning  sensation  in  the 
throat,  gullet,  and  stomach,  and,  when  vomiting  occurs, 
which  is  not  always  present,  the  vomited  matter  is  mixed 
w^ith  blood  of  a  dark-brown  color.  The  immediate 
remedy  is  to  give  vinegar,  lemon-juice,  and  demulcents. 

Phosphorus  paste  is  sometimes  taken  as  a  poison. 
The  symptoms  of  phosphorus  poisoning  are  those  of  an 
irritant  poison.  There  is  intense  thirst,  nausea,  severe 
pain,  and  an  odor  of  garlic  in  the  breath  and  vomited 
matter.  The  treatment  is  to  administer  emetics,  and 
give  magnesia. 

Various  powders  for  the  destruction  of  vermin,  etc., 
contain  arsenic,  and  are  frequent  sources  of  poisoning. 
The  symptoms  come  on  about  half  an  hour  after  the 
dose  has  been  taken,  and  are — nausea  and  burning  pain 
in  the  stomach,  violent  vomiting,  intense  thirst,  purg- 
ing, and  pain  in  the  epigastrium  on  pressure.  The 
treatment  is,  to  excite  vomiting  as  much  as  possible  by 
the  administration  of  a  scruple  of  Sulphate  of  Zinc  and 
Ipecacuanha  and  plenty  of  warm  water,  and  to  apply 
the  stomach-pump  as  soon  as  possible.  The  Hydrated 
Sesquioxide  of  Iron,  given  in  large  quantities,  is  also 
useful ;  and  a  mixture  of  linseed-meal,  castor-oil,  and 
water,  made  to  the  consistency  of  treacle,  may  also  be 
given  to  protect  the  stomach. 

Scheele's  Green,  or  arsenite  of  copper,  is  met  with  in 
a  variety  of  pigments  and  paper-hangings.  Symptoms 
of  poisoning  by  it  are  those  of  arsenical  poisoning,  and 
must  be  treated  in  the  same  way. 


152  poisoNiNa. 

Orpiment,  or  sulphide  of  arsenic,  is  also  employed  in 
the  arts  as  a  yellow  coloring,  and  may  produce  arsenical 
poisoning. 

Corrosive  sublimate,  or  Perchloride  of  Mercury,  when 
taken  in  poisonous  doses,  produces  a  metallic  taste  in 
the  mouth,  pain,  vomiting  of  white  matter,  and  profuse 
diarrhoea.  Treatment:  Give  white  of  eggs,  followed 
by  infusion  of  galls  or  catechu,  and  use  the  stomach- 
pump  as  soon  as  possible. 

Sugar  of  Lead,  or  Acetate  of  Lead,  is  frequently 
taken  as  a  poison,  although  it  is  seldom  fatal  except 
when  given  in  very  large  doses.  The  symptoms  are : 
Pricking  sensation  in  the  throat,  dryness,  thirst,  vomit- 
ing, and  colic.  Treatment:  Emetics  of  Sulphate  of 
Zinc,  diluents,  and  Sulphate  of  Soda  and  Magnesia,  and 
Phosphate  of  Soda. 

Blue  vitriol,  or  Sulphate  of  Copper,  when  taken, 
causes  such  severe  vomiting  as  to  be  an  antidote  to  itself. 
When  this  is  not  effectual,  the  symptoms  are,  headache, 
abdominal  pain,  purging,  and  sometimes  convulsions. 
Treatment :  Encourage  vomiting  with  warm  water,  and 
give  milk,  flour  and  water,  and  coffee ;  white  of  egg  also 
is  useful. 

Tartar  emetic  has  been  taken  in  mistake  for  Epsom 
salts.  The  symptoms  are  collapse,  with  livid  counte- 
nance, violent  pain  in  the  stomach,  spasmodic  contrac- 
tion of  the  muscles,  particularly  of  the  arms  and  ab- 
domen, violent  vomiting,  and  purging.  Treatment: 
Excite  vomiting,  and  use  the  stomach-pump ;  give  in- 
fusions of  gallnuts  or  cinchona,  or  strong  tea. 

^^Sir  W.  Burnett's  Fluid/'  which  is  a  solution  of 
chloride  of  zinc,  is  not  unfrequently  the  cause  of  poi- 
soning.   The  symptoms  are,  immediate  pain  and  vomit- 
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iiig,  burning  pain  in  the  gallet,  and  collapse.  Diluents 
must  be  freely  given,  and  milk,  white  of  egg,  and  Sul- 
phate of  Soda  and  Magnesia.  The  fatal  effects  are  gen- 
erally of  a  secondary  character. 

Cantharides,  either  in  powder  or  tincture,  is  sometimes 
administered  in  poisonous  doses  for  criminal  purposes ; 
one  or  two  drachms  of  the  powder  will  cause  burning  in 
the  throat,  pain  in  the  abdomen,  vomiting  of  bloody 
mucus,  incessant  desire  to  pass  water.  The  treatment 
must  consist  of  emetics  and  demulcents. 

Poisonous  mussels  produce  uneasiness  and  weight  in 
the  stomach,  numbness  in  the  extremities,  dryness  in 
the  throat,  cramps  in  the  limbs,  swelling  of  the  eyelids, 
and  eruption  of  nettle-rash,  with  great  exhaustion. 
Emetics  must  be  freely  given,  and  diiFusible  stimulants, 
with  opiates  to  allay  pain. 

In  poisoning  by  opium  the  symptoms  are :  Stupor, 
from  which  the  patient  may  be  roused,  but  at  once  re- 
lapses ;  pulse  small  and  irregular ;  skin  warm  and  livid  ; 
pupils  contracted  in  the  early  stage,  but  dilated  at  a  later 
period;  occasionally  the  odor  of  opium  in  the  breath. 
The  symptoms  usually  commence  about  half  an  hour 
after  the  poison  has  been  taken.  Treatment :  Immediate 
use  of  the  stomach-pump.  Zinc  emetics,  animal  charcoal, 
infusion  of  galls  or  Tannic  Acid,  cold  affusion  to  the 
head,  and  strong  coffee.  The  patient  must  be  kept  in 
continual  motion,  the  surface  of  the  body  being  flapped 
with  wet  towels.  Lastly,  when  all  else  fails,  artificial 
respiration  should  be  kept  up  for  a  considerable  time. 

Godfrey's  Cordial  is  made  of  infusion  of  Sassafras, 
Treacle,  and  Tincture  of  Opium.  It  contains  about  one 
drachm  of  the  latter  in  six  ounces,  or  half  a  grain  of 
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Opium  in  an  ounce.  Half  a  teaspoonful  has  been  known 
to  cause  the  death  of  an  infant. 

Dalby's  Carminative  is  composed  of  essential  oils, 
aromatic  tinctures,  Carbonate  of  Magnesia,  and  Tincture 
of  Opium.  It  contains  one-eighth  of  a  grain  of  Opium 
in  every  ounce.  Forty  drops  have  been  known  to  kill 
an  infant. 

Paregoric  Elixir  is  a  preparation  of  alcohol.  Opium, 
Benzoic  Acid,  and  Oil  of  Anise  and  Camphor.  It  con- 
tains one  grain  of  Opium  in  every  half  ounce.  Half  a 
teaspoonful  has  been  fatal  to  an  infant. 

Prussic  acid,  when  taken  in  a  large  dose,  is  generally 
immediately  fatal.  In  smaller  doses  (about  thirty  min- 
ims of  the  weak  acid)  the  symptoms  are  weight  and  pain 
in  the  head,  giddiness,  nausea,  quick  pulse,  loss  of  mus- 
cular power,  foaming  at  the  mouth,  strong  odor  of  bitter 
ahnonds.  Treatment:  Cold  afPusion  to  the  head  and 
spine.  Carbonate  of  Ammonia  internally,  inhalation  of 
chlorine  gas,  or  small  doses  of  Chloride  of  Lime  or  Soda. 
The  chemical  antidote,  if  there  is  time  for  its  administra- 
tion, is  the  moist  Peroxide  of  Iron. 

Cyanide  of  potassium,  much  used  by  photographers, 
when  taken  produces  all  the  symptoms  of  poisoning  by 
prussic  acid ;  and  the  treatment  is  the  same.  So  also  the 
essential  oil  of  bitter  almonds,  used  as  a  flavoring,  has 
been  known  to  destroy  life  in  a  dose  of  seventeen  drops. 

The  symptoms  of  poisoning  from  alcohol  come  on  in 
the  course  of  a  few  minutes,  and  soon  proceed  to  coma. 
Insensibility  may,  however,  not  come  on  for  some  time, 
and  then  suddenly.  Intoxication,  concussion  of  the 
brain,  and  poisoning  by  Opium  are  likely  to  be  con- 
founded. Usually  in  intoxication  the  smell  of  the  breath 
is  decisive.     If  this  is  absent  it  may  be  presumed  that 
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the  case  is  not  one  of  intoxication.  In  alcoholic  poison- 
ing the  face  is  generally  flushed  and  the  pupils  dilated; 
in  opium  poisoning  the  face  is  pale  and  the  pupils  gen- 
erally contracted.  The  contents  of  the  stomach  will  usu- 
ally reveal  the  true  state  of  affairs.  Treatment:  Imme- 
diate use  of  the  stomach-pump,  cold  affusions  to  the  head, 
and  artificial  respiration,  if  the  breathing  is  affected. 

In  threatened  death  from  Chloroform,  the  tongue 
should  be  immediately  pulled  forwards  with  hooked  for- 
ceps, and  the  epigastrium  forcibly  pressed  up; , artificial 
respiration  by  Sylvester's  method  (see  p.  39)  should  be 
resorted  to  without  delay,  and  galvanism;  the  patient 
should  be  j)laced  in  a  current  of  cold  air,  and  the  chest 
and  extremities  flapped  with  a  wet  towel.  The  head,  if 
the  face  is  pale,  should  be  lowered ;  if  turgid,  should  be 
raised.  Artificial  respiration  should  be  kept  up  for  a 
long  period,  even  after  all  appearance  of  life  has  ceased. 

The  symptoms  of  poisoning  with  Tobacco  are  faint- 
ness,  vomiting,  giddiness^  delirium,  coldness  of  the  sur- 
face, and  convulsions.  The  treatment  is  the  administra- 
tion of  stimulants,  strong  coffee,  and  the  application  of 
warmth  to  the  surface. 

Poisoning  with  Strychnia  shows  itself  at  variable 
periods  after  the  dose  has  been  taken.  The  sixteenth  ol 
a  grain  has  been  known  to  kill  a  child,  and  half  a  grain 
an  adult.  The  symptoms  are,  twitchings  of  the  head 
and  limbs,  tetanic  convulsions,  opisthotonos,  livid  face, 
with  complete  retention  of  the  intellectual  faculties.  The 
patient  either  dies  or  recovers  within  two  hours  of  the 
commencement  of  the  attack.  The  treatment  is  to  in- 
ject into  the  stomach  large  quantities  of  powdered  char- 
coal suspended  in  water.  If  the  spasms  have  set  in, 
chloroform  should  be  given,  or  large  doses  of  chloral. 
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Hemlock,  or  Coiiium  Maculatura,  has  been  taken  in 
mistake  for  parsley.     The  symptoms  are,  loss  of  power 

Fig.  72. 


Fig.  73. 
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in  the  upper  and   lower  extremities  and  of  deglutition, 
partial  paralysis  of  sensation,  and  fixed  pupils.     The 
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two  plates,  Figs.  72,  73,  exhibit  the  diiference  between 
the  leaves  of  hemlock  and  parsley. 

The  water-hemlock  has  given  rise  to  fatal  accidents, 
its  roots  having  been  mistaken  for  parsnips.  The  symp- 
toms are,  dimness  of  sight,  difficulty  of  breathing,  burn- 
ing pain  in  the  stomach,  vomiting,  and  convulsions. 


ROOT  OP  ACONITE. 


Fig.  74. 


ROOT  OF  HORSERADISH. 


Monkshood,  or  Aconitum  Napellus,  has  frequently 
been  the  cause  of  poisoning,  the  root  being  mistaken  for 
horseradish.     Fig.  74  shows  the  diiference  between  the 
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two  roots.  The  symptoms  of  poisoning  are  tingling  and 
numbness  in  the  throat  and  limbs,  frothing  at  the  mouth, 
severe  pain  in  the  stomach,  vomiting  and  purging,  dim- 
ness of  sight,  dilated  pupils,  and  livid  skin. 

Death  has  sometimes  been  caused  by  partaking  of  the 
berries  or  the  leaves  of  Deadly  I^ightshade,  or  Atropa 
Belladonna.  The  symptoms  are,  hot  and  dry  throat, 
flushed  face,  dilated  pupils^  staggering  gait,  loss  of  hear- 
ing and  power  of  speech.  The  treatment  in  all  these 
cases  consists  in  the  administration  of  large  quantities 
of  powdered  animal  charcoal,  suspended  in  water,  and 
after  that  a  good  Zinc  emetic. 

The  stomach-pump  should  be  used  as  follows :  Bend 
the  extremity  of  the  long  tube  rather  abruptly  at  its 
point,  and  oil  it ;  pass  it  to  the  back  of  the  throat,  and 
when  the  tube  touches  the  back  of  the  pharynx  bend  the 
patient's  head  a  little  forward ;  slight  pressure  will  then 
make  the  tube  pass  on  to  the  back  of  the  larynx,  w^hen 
it  will  be  arrested,  but  gentle  pressure  will  overcome 
the  difficulty.  When  the  tube  has  reached  the  stomach, 
inject  some  water;  in  order  to  do  this,  fill  the  pump 
with  water  from  a  basin  by  steadily  drawing  out  the 
piston  (Fig.  75),  the  lever  connected  with  the  stop-cock 
being  not  pressed  down.  The  pump  being  filled  with 
water,  press  down  the  lever  with  the  thumb  of  the  left 
hand,  and  gently  press  in  the  piston  with  the  right, 
thus  propelling  the  water  into  the  stomach.  When 
enough  has  been  injected  reverse  the  action.  If  the 
tube  becomes  blocked,  again  reverse,  and  so  eject  the 
fragment  blocking  the  eye  of  the  tube.  If  the  patient 
is  unconscious  or  unruly,  the  mouth  must  be  opened 
with  a  screw-gag,  and  kept  open  with  a  wooden  gag 
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supplied  for  the  purpose  with  the  stomach-pump.     If  a 
stomach-pump  is  not  at  hand  an  ordinary  Higginson\s 


Fig.  75. 


syringe^  fitted  to  a  gum-elastic  catheter^  may  be  used  on 
the  emergency. 
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The  mere  use  of  antiseptic  dressings  will  not  of  itself 
yield  successful  results  to  the  surgeon.  He  must  give 
unremitting  attention  to  all  the  minutiae  of  application 
which  have  been  deduced  from  the  germ-theory  of  putre- 
faction, upon  which  the  treatment  is  based.  The  results 
of  true  antiseptic  management  will  be  found  to  be  such 
as  would  repay  the  expenditure  of  far  more  eftbrt  than 
will  have  been  required  for  their  attainment;  to  say 
nothing  as  to  the  average  saving  of  time  and  the  relief 
derived  from  diminished  anxiety. 

The  following  is  a  short  account  of  the  antiseptic 
treatment  employed  by  Prof,  Lister,  of  Edinburgh,  in 
May,  1874: 

The  three  antiseptics  which  have  been  found  most 
useful  are  Carbolic  Acid,  Boracic  Acid,  and  Chloride  of 
Zinc, 
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Pure  carbolic  acid — remarkable  for  its  power  of  de- 
stroying low  forms  of  life — is,  on  the  whole  the  most 
efficient  antiseptic  for  general  purposes.  Its  energetic 
action  on  the  epidermis  makes  it  the  best  agent  for  cleans- 
ing purposes.  In  the  form  of  one  to  twenty  watery 
solution  it  is  used  for  purifying  the  integument  of  the 
part  to  be  operated  upon,  and  the  sponges,  instruments, 
etc.  As  a  one  to  forty  solution  it  is  used  for  washing 
sponges  during  an  operation,  for  the  hands  of  the  ope- 
rator and  assistants,  and  for  the  changing  of  dressings. 

The  volatility  of  carbolic  acid  renders  it  invaluable 
for  dressing  hollow  wounds  and  abscesses.  It  is  the 
active  constituent  of  the  ordinary  dressing — antiseptic 
gauze — which  is  applied,  in  eight  layers,  of  size  propor- 
tioned to  the  expected  amount  of  discharge.  A  piece  of 
thin  mackintosh  cloth  (technically  called  hat  lining)  is 
interposed  beneath  the  outer  (eighth)  layer  of  gauze,  to 
prevent  the  discharge  from  soaking  directly  through  the 
centre  of  the  dressing,  washing  out  the  portion  of  acid 
there  stored  up,  and  thus  giving  putrefactive  organisms 
direct  access  to  the  cavity.  Further,  as  carbolic  acid  is 
given  off  very  slowly  by  the  gauze  at  the  ordinary  tem- 
perature of  the  air,  it  is  quite  possible  that  septic  organ- 
isms, accidentally  adherent,  might  be  conveyed  to  the 
wound  by  the  surface  of  the  dressing  itself.  To  guard 
against  this  mishap,  that  portion  of  the  inner  layer  of 
gauze  which  will  lie  opposite  to  the  wound  is  damped 
with  the  promptly  acting  one  to  forty  solution,  or  else  a 
small  portion  of  gauze  wrung  out  of  the  same  solution  is 
applied  before  the  ordinary  eight-fold  dressing.  The 
antiseptic  gauze  is  convenient  in  the  form  of  bandage, 
which  not  only  applies  itself,  and  retains  its  position 
better  than  a  calico  bandage,  but  is  often  a  valuable 
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addition  to  the  antiseptic  quality  of  the  dressing.  In 
the  case  of  stumps  in  which  there  is  a  tendency  to  re- 
traction of  the  soft  parts,  the  antiseptic  bandage  enables 
the  surgeon  to  overcome  what  would  otherwise  be  a  con- 
siderable difficulty  in  the  treatment  of  the  case. 

It  is  not  sufficient  to  have  a  reliable  dressing,  and  to 
be  able  to  purify  the  skin  and  the  instruments  employed. 
There  must  also  be  an  antiseptic  state  of  the  atmosphere, 
which  cannot  fail  to  gain  access  to  the  wound,  or  ab- 
scess, during  the  operation,  or  changing  of  dressings. 
This  is  provided  in  the  form  of  a  spray  of  one  to  forty 
carbolic  acid  solution,  for  which  the  most  easily  managed 
and  efficient  instrument  will  probably  be  found  to  be  a 
steam  spray  apparatus,  manufactured  for  Mr.  Lister  by 
Mr.  J.  Gardner,  45  South  Bridge,  Edinburgh.* 

When  the  spray  is  suspended  during  an  operation,  or 
the  changing  of  a  dressing,  the  wound  should  be  covered 
with  a  piece  of  sound  calico  moistened  with  one  to  forty 
carbolic  solution,  which  for  convenience  is  termed  the 
guard.  Of  course,  neither  spray  nor  guard  is  required 
for  superficial  sores. 

Boracic  acid  is  a  powerful  antiseptic,  but  its  non-vol- 
atility prevents  its  being  used  for  the  dressing  of  hollow 
wounds,  and  for  the  spray.  It  is  bland  and  unirritating 
as  compared  with  carbolic  acid,  and  is  therefore  particu- 
larly useful  as  a  dressing  in  all  superficial  wounds  and 
sores.  It  is  employed  in  the  form  of  a  saturated  watery 
solution,  and  as  boracic  lint,  which  contains  about  half 
its  weight  of  the  crystals  of  boracic  acid.  The  mode  of 
using  these  preparations  is  given  in  the  sequel. 

•^  Of  whom  may  be  obtained  all  the  materials  required  for  the 
antiseptic  treatment. 
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Chloride  of  zinc  has  the  remarkable  peculiarity 
among  antiseptics  of  producing  such  an  effect  upon  the 
tissues  of  a  recent  wound,  when  applied  in  a  watery  so- 
lution of  about  forty  grains  to  the  ounce,  that,  as  the 
result  of  a  single  application,  the  cut  surface,  though 
not  presenting  any  visible  slough,  is  rendered  incapable 
of  putrefaction  for  two  or  three  days,  though  exposed  to 
the  influence  of  septic  material.  The  patient  is  thus 
tided  over  the  dangerous  period  preceding  granulation, 
during  which  the  divided  tissues  are  most  prone  to  in- 
flammation and  the  absorption  of  septic  products. 
Hence  this  salt,  though  very  irritating  and  non-volatile, 
and  therefore  not  adapted  for  general  use,  is  of  the 
highest  value  in  circumstances  which  render  it  impossi- 
ble to  exclude  septic  organisms  in  the  after-treatment ; 
as  for  example,  after  the  removal  of  tumors  of  the  jaws, 
or  operations  about  the  anus,  and  amputations  or  excis- 
ions in  parts  affected  with  putrid  sinuses.  The  solu- 
tion is  freely  applied  to  all  textures,  including  bones,  by 
means  of  a  piece  of  lint  held  in  dressing-forceps. 
Sinuses  are  injected  at  the  conclusion  of  the  operation 
by  means  of  an  ordinary  brass  syringe. 

In  order  to  obtain  the  best  results  from  the  antiseptic 
treatment,  it  is  desirable  to  protect  the  healing  parts 
from  the  irritating  influence  of  the  antiseptic  itself, 
which,  in  the  case  of  carbolic  acid,  would  often  prevent 
cicatrization  altogether,  and  which  even  with  the  much 
blander  boraeic  acid  is  better  avoided.  This  is  done  by 
interposing  a  protective  layer,  consisting  of  some  mate- 
rial unirritating  in  itself,  and  as  far  as  possible  imper- 
vious to  the  antiseptic  agent. 

The  protective  commonly  used  is  composed  of  thin 
oil-silk,  varnished  with  copal,  and   then  coated  with  a 
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layer  of  dextrin.  The  dextrin  allows  the  oil-silk  to 
become  uniformly  wetted  by  the  antiseptic  solution^  into 
which  it  is  dipped  at  the  moment  of  application.  It  is 
obvious  that  the  antiseptic  dressing  proper  must  extend 
a  considerable  distance  beyond  the  protective,  or  putre- 
faction may  spread  under  the  latter,  in  spite  of  the  dress- 
ing which  is  above  it. 

The  application  of  antiseptics  to  the  raw  surfaces  of 
a  wound  causes  a  certain  amount  "of  irritation,  and  leads 
to  an  unusually  abundant  discharge  of  serum;  so,  in 
order  that  this  may  not  be  pent  up,  and  occasion  inflam- 
mation from  tension,  a  very  free  outlet  must  be  pro- 
vided. This  is  effected  by  means  of  Chassaignac's 
drainage  tubing,  of  which  four  sizes  are  used,  having  an 
external  diameter  of  i,  J,  ^,  and  J  inch  respectively. 
Large  holes  are  cut  in  the  walls,  so  as  to  allow  the  dis- 
charge to  reach  the  lumen  of  the  tubes ;  and  two  loops 
of  silk  thread,  knotted  at  the  ends,  are  attached  to  op- 
posite sides  of  the  margin  of  the  outer  extremity  of  the 
tube  to  prevent  displacement.  The  outer  end  is  to  be 
cut  either  transversely  or  obliquely,  according  to  the  di- 
rection of  the  cavity,  so  that  the  orifice  of  the  tube  may 
be  flush  with  the  integument. 

When  abscesses  are  opened,  a  drainage  tube  should  be 
used,  of  a  length  equal  to  the  depth  of  the  cavity,  and 
of  a  calibre  proportioned  to  the  quantity  and  thickness 
of  the  pus  discharged.  The  tube  should  be  shortened 
from  time  to  time  as  the  cavity  becomes  smaller. 

For  arresting  arterial  hemorrhage,  the  prepared  catgut 
used  antiseptically  combines  the  security  and  universal 
applicability  of  the  ligature  with  the  practical  absence 
of  any  foreign  body  from  the  wound.     The  vessel   is 
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tied  ill  the  usual  way,  but  the  ends  of  the  catgut  are  cut 
off  near  the  knot. 

The  catgut  may  be  conveniently  carried  in  the  pocket 
case  in  one  of  Mr.  Lister's  catgut-holders.  As  the  right 
preparation  of  the  catgut  is  a  matter  of  very  great  im- 
portance, it  is  best  to  obtain  it  ready  prepared  along 
with  the  other  antiseptic  materials. 

As  metallic  sutures  are  liable  to  catch  in  the  dressings, 
carbolized  silk  sutures  are  used  with  advantage.  They 
are  prepared  by  passing  ordinary  ligature  silk  through 
melted  beeswax,  containing  ten  per  cent,  of  carbolic  acid. 
The  superfluous  wax  is  wiped  off  from  the  warm  thread 
as  it  is  drawn  out  from  the  mixture.  The  antiseptic 
property  of  the  silk  is  conveniently  retained  by  keeping 
it  wrapped  in  antiseptic  gauze. 

Directions  for  special  cases  : 

I.  Abscess. 

This  is  the  simplest  case  for  antiseptic  treatment,  the 
antiseptic  not  being  applied  at  all  to  the  affected  tissues, 
but  merely  used  to  prevent  the  access  of  septic  mischief 
from  without. 

Carefully  select  the  spot  for  incision  with  special  at- 
tention to  its  distance  from  a  source  of  putrefaction,*  so 
that  the  dressing  may  extend  freely  beyond  the  incision 
in  every  direction.  The  skin,  the  knife,  and  the  ope- 
rator's fingers  having  been  cleansed  with  one  to  twenty 
carbolic  solution,  after  shaving  off  hairs  from  the  in- 
tegument if  necessary,  let  the  spray  play  effectively  on 
the  part,  then  make  an  incision  in  the  selected  position, 
and  of  such  a  size  as  will  easily  admit  the  drainage  tube; 

*  yo  important  is  this  that  it  might  lead  to  the  refusal  to  operate 
— e.g.,  in  a  case  of  spinal  abscess  pointing  near  the  anus. 
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press  out  the  pus ;  insert  the  drainage  tube,  and  extend 
the  loops  of  silk  in  opposite  directions ;  apply  over  the 
incision  a  small  bit  of  gauze  wetted  with  carbolic  solu- 
tion, cover  this  with  a  large  dressing  consisting  of  eight 
folds  of  gauze  and  the  inclosed  piece  of  mackintosh,  as 
above  described ;  and  lastly,  secure  this  with  a  well-ad- 
justed gauze  bandage,  and  with  safety-pins,  which  must 
not  penetrate  the  centre  of  the  mackintosh,  or  its  effi- 
ciency will  be  destroyed.  If  it  is  desirable  to  explore 
the  abscess  cavity  with  the  finger,  special  care  must  be 
taken  that  the  latter  be  well  cleansed  about  the  nail  and 
elsewhere  with  the  solution  immediately  before  intro- 
duction. 

Next  day  let  a  hand  be  placed  so  as  to  keep  the  dress- 
ing in  position  whilst  the  pins  are  being  removed  and 
the  bandage  is  being  cut.  Direct  the  spray  towards 
one  side  of  the  dressing,  which  must  then  be  cautiously 
raised,  so  that  the  spray  may  pass  into  the  angle  between 
the  dressing  and  the  skin.  Remove  the  drainage  tube 
under  the  spray;  cover  the  incision  with  a  guard;  wash 
the  drainage  tube  and  the  skin  with  one  to  forty  solu- 
tion; again  direct  the  spray  to  the  incision,  remove  the 
guard,  insert  the  tube,  and  dress  as  above  described. 

As  the  discharge  diminishes  dress  the  case  every  two, 
three,  four,  five,  or  six  days  as  required.  Give  the  same 
amount  of  care  to  every  dressing  until  cicatrization  is 
complete;  this  being  the  only  trustworthy  evidence  that 
the  sinus  is  closed.  In  cases  of  chronic  abscess  due  to 
caries  of  vertebrae,  or  to  morbus  coxae,  keep  the  patient 
in  bed  six  weeks  after  the  abscess  is  closed.  In  the 
latter  cases  keep  on  the  long  splint  during  the  whole 
period. 
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II.   Operations  on  parts  where,  the  skin  is  unbroken. 

These  cases  come  next  in  the  order  of  simplicity  of 
treatment^  the  essential  object  being,  as  in  abscesses^  to 
prevent  the  introduction  of  septic  organisms  during  the 
operation;  although  the  divided  tissues  are  necessarily 
more  or  less  exposed  to  the  influence  of  the  antiseptic  in 
the  spray  and  the  sponges,  etc. 

Prepare  the  skin^  the  hands  of  the  operator  and  the 
instruments  as  above;  conduct  the  operation  as  usual, 
but  keep  the  spray  at  work  until  the  dressing  has  been 
applied — of  course^  using  the  guard  if  the  spray  be  sus- 
pended. 

When  an  instrument  has  been  laid  aside  during  the 
performance  of  an  operation,  it  is  an  essential  point,  very 
apt  to  be  overlooked,  that  before  being  reintroduced  into 
the  wound  it  should  be  again  thoroughly  cleansed  with 
the  carbolic  solution. 

After  securing  the  vessels,  adjust  a  drainage  tube,  and 
stitch  up  the  wound  with  carbolized  silk.  In  some  cases 
intermediate  stitches  of  horsehair  (which  has  been  dipped 
into  the  carbolic  solution)  may  be  employed;  then  dip  a 
piece  of  protective,  large  enough  just  to  cover  the  in- 
cision, into  the  solution,  and  lay  it  over  the  wound; 
over  this  apply  a  piece  of  gauze  wetted  with  the  solu- 
tion, and  the  usual  ^vell  overlapping  dry  gauze  dressing. 
Change  the  dressing  next  day,  and  then  afterwards  dress 
more  or  less  frequently  according  to  the  amount  of  the 
discharge. 

In  amputations  apply  a  gauze  dressing  large  enough 
to  wrap  round  the  limb,  and  to  turn  up  over  the  face  of 
the  stump,  like  the  wrapping  at  the  end  of  a  parcel. 

In  primary  amputations,  and  in  amputations  through 
limbs  above  the  seat  of  putrid  discharge,  cover  the  con- 
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tused  or  putrid  parts  with  a  towel  wrung  out  of  one  to 
twenty  carbolic  solution,  so  that  the  sound  parts  may 
not  become  contaminated  during  the  operation. 

III.  Accidental  wounds,  including  compound  fractures 
and  dislocations  ivhich  do  not  requive  ampiitation.'^ 

Here  opportunity  having  been  afforded  for  the  en- 
trance of  septic  material  before  the  case  is  seen  by  the 
surgeon,  whether  in  the  infliction  of  the  injury  or  subse- 
quently, the  antiseptic  must  be  introduced  into  all  the 
recesses  of  the  wound,  in  order  to  counteract  the  mis- 
chief so  introduced.  For  this  purpose  a  strong  antisep- 
tic solution  must  be  used,  but  while  it  must  be  intro- 
duced among  the  blood-clots  in  the  recesses  of  the  wound, 
it  is  very  undesirable  that  it  should  pass  unnecessarily 
into  the  cellular  tissue.  In  ordinary  circumstances  the 
one  to  twenty  carbolic  sohition  is  employed,  but  instead 
of  forcing  it  into  the  wound  generally,  by  means  of  a 
syringe,  it  is  better  to  apply  it  to  the  various  irregulari- 
ties of  the  injured  part  by  a  flexible  catheter  adapted  to 
the  syringe  with  caoutchouc  tubing.  When  several 
hours  have  passed  after  the  infliction  of  the  injury,  Mr. 
Lister  has  of  late  used  a  still  more  powerful  solution — 
viz.,  one  part  of  carbolic  acid  to  five  parts  of  methylated 
spirit. 

These  operations  are  conducted  under  the  spray  after 
cleansing  the  skin  with  the  one  to  twenty  solution.  If 
a  fragment  or  an  end  of  a  bone  is  projecting,  it  is  well 
washed  with  the  same  solution  and  returned,  in  some 
cases  after  sawing  off  its  extremity;  but  reduction  is 


*  Experience,  will  soon  tench  the  surgeon  that  lie  may  save, 
under  the  antiseptic  treatment,  many  cases  that  would  require 
amputation  without  it. 
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never  effected  until  the  depths  of  the  wound  have  been 
injected — loose  fragments  and  foreign  bodies  being,  of 
course,  extracted. 

It  is  difficult  to  assign  the  precise  limit  of  time  when 
antiseptic  treatment  must  be  regarded  as  hopeless  in  such 
injuries.  Success  has  sometimes  been  obtained  as  late 
as  thirty-six  hours  after  the  accident. 

The  introduction  of  stitches  should  always  be  avoided 
in  this  class  of  injuries,  and  in  some  cases  a  drainage 
tube  should  be  inserted  ;  and  if  the  wound  is  very  small, 
it  should  be  enlarged  to  prevent  tension  from  accumu- 
lating serum. 

The  dressing  is  then  applied,  as  in  the  last  class  of 
cases ;  the  folded  gauze  being  made  to  envelop  the  limb 
for  a  considerable  extent  above  and  below  the  injured 
part,  in  accordance  with  the  large  amount  of  bloody  and 
serous  discharge  to  be  anticipated.  A  gauze  padding 
for  the  splints  in  the  vicinity  of  the  injury  is  also  often 
valuable  as  an  additional  precaution. 

The  dressing  should  always  be  changed  on  the  fol- 
lowing day  ;  but  afterwards,  if  all  proceeds  satisfactorily, 
the  intervals  between  the  dressings  are  increased  as  the 
discharge  diminishes.  It  must,  however,  be  borne  in 
mind,  that  from  the  very  nature  of  these  cavses — as  some 
organisms  in  the  recesses  of  the  wound  may  occasionally 
elude  the  action  of  the  antiseptic — success  cannot  be 
reckoned  on  with  the  same  certainty  as  in  the  two  for- 
mer classes. 

IV.  Operations  through  parts  affected  loith  putrid 
sinuses. 

These  cases  present  the  greatest  degree  of  complexity 
in  the  antiseptic  treatment.  It  is  hardly  to  be  expected 
that  the  putrefaction  which  exists  in  the  recesses  of  the 

15 
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sinuses  can  be  completely  eradicated ;  but  in  a  certain 
proportion  of  cases  this  is  effected  by  the  practice  adopted 
in  such  circumstances,  of  injecting  the  tracks  of  the 
sinuses  with  the  solution  of  chloride  of  zinc  at  the  con- 
clusion of  the  operation.*  The  chloride  is  at  the  same 
time  applied  to  the  cut  surfaces,  and  by  this  means  the 
patient  is  saved  a  great  deal  of  pain  and  danger,  as  above 
alluded  to — even  should  putrefaction  ultimately  show 
itself. 

The  usual  external  antiseptic  dressing  is  employed  in 
the  hope  of  an  aseptic  result,  while  it  also  protects  the 
atmosphere  of  a  hospital  ward  from  foul  emanations  in 
case  of  putrefaction  occurring. 

It  is  hardly  necessary  to  say  that  the  spray  is  not  re- 
quired in  operations  on  this  class  of  cases ;  it  is,  how- 
ever, employed  in  the  changing  of  the  dressings  so  long 
as  an  aseptic  result  is  hoped  for. 

V.  Abscess  tkreatening  fistula  in  ano. 

This  particular  case  of  abscess  is  of  such  importance  as 
to  deserve  special  notice  here.  In  consequence  of  the 
vicinity  of  the  anus  preventing  the  overlapping  of  the 
skin  around  the  wound  by  the  dressing  to  a  sufficient 
extent  to  insure  absence  of  putrefaction,  the  gauze  can- 
not be  employed.  But  the  difficulty  may  be  overcome 
by  applying  to  the  anal  orifice  and  surrounding  parts  a 
mass  of  lint  soaked  with  a  solution  of  carbolic  acid  in 
ten  parts  of  olive  oil,  and  retained  in  position  by  a  T- 


*  At  one  time  Mr.  Lister  recommended  the  injection  of  the 
sinuses  before  the  operation  was  commenced  ;  but  though  this  is 
the  most  effective  mode  of  introducing  the  solution,  it  has  been 
abandoned  for  some  time  past  in  consequence  of  inconveniences 
having  in  some  cases  followed  from  the  solution  becoming  diffused 
into  the  cellular  tissue  of  the  part. 
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bandage ;  the  patient  being  directed  to  draw  the  pad  of 
lint  slightly  towards  the  aifected  side  before  defecation, 
so  that  the  evacuation  may  be  effected  without  exposing 
the  wound,  and  to  cleanse  the  anal  outlet  wdth  the  oily 
solution  before  readjusting  the  pad.  The  oiled  lint  is 
changed  about  every  four  hours  during  the  first  day ; 
but  when  the  discharge  becomes  very  slight,  every 
twelve  hours  is  sufficiently  often.  The  abscess  is  opened 
under  the  spray  as  usual,  after  washing  well  with  the 
one  to  twenty  watery  solution  ;  and  instead  of  a  drainage 
tube,  a  bit  of  lint  soaked  in  the  carbolic  oil  is  inserted 
to  prevent  primary  union.  Fetor  of  the  pus  on  evacu- 
ation of  the  abscess  must  not  discourage  the  surgeon 
from  continuing  the  antiseptic  measures ;  experience 
having  shown  that  in  such  circumstances,  as  well  as 
where  the  pus  is  odorless,  the  usual  results  of  the  anti- 
septic system  applied  to  abscesses  may  be  attained,  all 
further  suppuration  ceasing,  and  fistula  being  averted. 
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CHAPTEK   XII. 

APPARATUS   AND    DRESSINGS. 

PASTEBOARD  SPLINTS  —  PLASTER  OF  PARIS  BANDAGE  —  GUTTA- 
PERCHA SPLINTS — EXTENSION  BY  WEIGHT — THE  USE  OF  THE 
ASPIRATOR — TRANSFUSION  OF  BLOOD — HUTCHINSON'S  INDIA- 
RUBBER  CATHETER  —  ESMARCH'S  BLOODLESS  OPERATION  — 
METHOD    OF    OPENING    DEEPSEATED    ABSCESSES. 

In  treating  a  fracture  with  pasteboard,  plaster  of 
Paris,  or  gutta-percha  splints,  it  must  be  remembered 
that  it  is  necessary  to  secure  the  immobility  of  the  joints 
above  and  below  the  fracture.  For  instance,  in  a  frac- 
ture of  the  upper  part  of  the  humerus  the  shoulder  and 
elbow  must  be  secured,  or  in  a  fracture  of  the  thigh  the 
hip  and  knee.  For  pasteboard  splints  rough  unglazed 
millboard,  one-eighth  of  an  inch  thick,  is  to  be  used. 
It  should  not  be  cut,  but  bent  over  the  edge  of  a  table, 
and  then  torn,  by  which  a  soft  edge  is  obtained.  After 
the  splint  is  properly  shaped  it  should  be  soaked  for  a 
few  minutes  in  boiling  water.  The  limb  to  be  incased 
must  be  carefully  covered  with  cotton-wool,  and  the 
pasteboard  moulded  so  as  to  fit  accurately  to  the  wool, 
and  secured  with  a  bandage,  which  should  be  smeared 
with  starch  a  little  thicker  than  that  ordinarily  used  in 
the  laundry.  An  interval  of  a  quarter  of  an  inch  to  an 
inch  should  intervene  between  the  edges  of  the  splint. 

The  plaster  of  Paris  bandage  is  best  applied  as  fol- 
lows :  Pour  a  small  quantity  of  water  into  a  basin,  and 
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sprinkle  into  it  perfectly  fresh  and  dry  plaster  of  Paris 
until  a  thin  paste  is  formed.  Take  an  ordinary  un- 
bleached calico  bandage  of  the  required  breadth,  previ- 
ously saturated  with  water,  and  unroll  and  reroll  it 
under  the  paste,  so  as  to  impregnate  the  whole  bandage 
with  the  plaster  paste.  The  bandage  must  then  be  rap- 
idly applied  to  the  limb,  which  should  be  first  covered 
with  a  flannel  bandage.  If  possible,  no  turns  should  be 
made  in  the  bandage,  and  some  of  the  paste  may  be  laid 
on  with  the  hand  between  the  layers.  If  the  plaster  is 
fresh  and  dry  the  bandage  will  set  in  five  minutes,  when 
it  may  be  painted  over  with  white  of  egg,  to  prevent  its 
crumbling. 

Gutta-percha  splints  are  made,  as  a  rule,  about  one- 
eighth  of  an  inch  in  thickness.  The  gutta-percha  is  ob- 
tained in  sheets,  and  the  best  method  for  cutting  out  the 
splint  is  to  trace  the  outline  with  the  point  of  a  knife. 
Then  bending  the  gutta-percha,  and  drawing  the  point 
of  the  knife  successively  along  the  original  line,  the 
gutta-percha  will  give  before  it,  and  a  clean  cut  will  be 
effected  in  the  exact  direction  required.  It  is  then  to 
be  placed  flat  in  a  tub  of  boiling  water,  and  retained 
long  enough  to  make  it  quite  soft.  The  limb  must  be 
well  oiled,  and  the  gutta-percha  being  moulded  to  it 
should  be  retained  in  place  for  a  few  minutes  by  a  band- 
age. When  it  is  sufficiently  hard  it  may  be  removed, 
and  the  inside  covered  with  flannel  stuck  on  with  paste. 
The  splint  must  then  be  well  perforated  with  small  holes 
made  with  a  punch,  and  the  edges  pared  and  bevelled 
off.  If  the  splint  requires  strengthening  at  any  point, 
this  may  be  accomplished  by  putting  on  strips  of  gutta- 
percha, softened  in  boiling  water,  to  the  parts  requiring 
extra  support. 
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The  method  of  applying  extension  to  the  lower  ex- 
tremities by  weight  is  as  follows :  A  strip  of  adhesive 
plaster,  two  inches  wide,  is  cut  long  enough  to  reach 
from  the  knee  down  one  side  of  the  leg,  and  up  the 
other  side  to  the  knee  again,  leaving  a  loop  about  six 
inches  long  below  the  sole  of  the  foot.  This  being  ap- 
plied, it  is  further  fixed  by  strips  of  plaster,  one  inch 
wide,  encircling  the  limb  from  just  above  the  ankle  to 
the  tubercle  of  the  tibia,  the  whole  being  kept  in  place 
by  a  bandage  firmly  applied  from  the  toes  upwards.  To 
the  loo])  is  attached  a  cord,  with  a  weight  at  the  other 
end,  the  cord  passing  over  a  pulley  at  the  foot  of  the 
bed.  A  piece  of  stick  should  be  placed  transversely 
across  the  loop,  to  take  ofP  all  pressure  from  the  ankles, 
and  the  bed  should  be  raised  at  the  foot,  to  prevent  the 
patient  being  pulled  down  by  the  weight.  The  amount 
of  weight  must  vary  with  the  age  of  the  patient,  it  being 
estimated  that  a  pound  should  be  allowed  for  every  year 
up  to  twenty. 

The  use  of  the  aspirator  has  been  alluded  to  in  the 
previous  pages.  The  following  description  of  the  aspi- 
rator, and  its  method  of  use,  is  published  by  Messrs. 
Weiss,  whose  aspirator  is  here  figured  (Fig.  76) : 

The  aspirator  consists  of — 

1.  A  glass  bottle  or  reservoir,  a,  mounted  with  a  two- 

way  stop-cock,  B,  and  having  an  opening  at  the 
bottom  for  the  insertion  of  the  tube  c. 

2.  An    exhausting   syringe   with   elastic    connecting 

tube,  D  H. 

3.  A  series  of  tubular  needles  to  be  attached  to  the 

reservoir  by  an  elastic  tube,  as  shown  at  E  F. 
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Directions  for  Use. — Adjust  the  aspirator  as  figured 
in  the  diagram  with  the  stop-cock  b  turned  vertically, 


Fig, 
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that  is,  open  to  the  bottle ;  close  the  stop-cock  in  the 
tube  c,  and  form  a  vacuum  by  a  few  upward  and  down- 
ward movements  of  the  piston  of  the  exhausting 
syringe  D. 

Insert  one  of  the  needles  beyond  the  two  eyes,  attach 
tube  F  to  it,  turn  the  stop-cock  B  towards  the  needle — 
namely,  horizontally,  and  continue  the  insertion  of  the 
needle  until  fluid  is  seen  to  flow  through  the  short  glass 
tube  G  into  the  reservoir. 

To  empty  the  latter  turn  stop-cock  b  vertically, 
detach  the  syringe  tube,  and  open  the  stop-cock  in 
tube  c. 

The  presence  of  fluid  having  been  established  by  the 
use  of  one  of  the  fine  needles,  it  is  recommended  for 
more  quickly  emptying  the  cyst  to  use  one  of  the  larger 
needles  or  trocars. 

The  introduction  of  the  needle  into  the  tissues  re- 
quires some  precautions.  In  place  of  endeavoring  to 
penetrate  by  pressure,  as  with  an  ordinary  trocar,  it  is 
preferable  to  combine  pressure  with  rotation,  by  taking 
the  needle  in  the  forefinger  and  thumb,  and  rolling  it 
between  them.  Such  a  manoeuvre  is  rendered  necessary 
by  the  extreme  fineness  of  the  needle,  which  would  be 
liable  to  bend  or  twist  if  driven  in  by  direct  pressure. 
Before  using  a  needle  it  is  well  to  be  assured  of  its  per- 
meability. 

In  cases  requiring  transfusion  of  blood,  the  best  method 
is  that  described  by  Dr.  Aveling.  His  instrument,  made 
by  Messrs.  Krohne  &  Sesemann,  is  here  figured  (Fig. 
77),  and  the  mode  of  operating  is  thus  described : 

First  place  the  ajDparatus  in  a  basin  of  tepid  Avater, 
and  while  completely  under  the  water,  to  fill  it  and  in- 
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sure  its  cleanliness,  compress  the  bulb  until  all  the  air 
is  expelled. 

Fig.  77. 


The  patient  having  been  brought  to  the  side  of  the 
bed,  and  the  arm  bared,  a  fold  of  skin  over  a  vein  at  the 
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Fig. 


bend  of  the  arm  should  be 
raised^  transfixed,  and  divid- 
ed. The  flattened  vein  now 
brought  into  view,  should  be 
seized  with  a  pair  of  fine  for- 
ceps, raised  while  an  incision 
is  made  in  it,  and  the  bevel- 
pointed  silver  tube  inserted. 
In  taking  this  tube  out  of  the 
basin,  it  should  be  kept  full  of 
water,  by  placing  the  tip  of 
the  thumb  over  its  larger  open- 
ing. While  the  operator  is 
doing  this,  an  assistant  should 
prepare  the  arm  of  the  blood- 
donor,  as  in  ordinary  bleeding, 
making  an  incision  directly 
into  the  vein,  and  passing  the 
round-pointed  tube  into  it, 
with  its  point  towards  the 
fingers.  This  person  should 
then  be  brought  to  the  bed- 
side of  the  patient,  and  seated 
in  a  chair.  It  is  better  not  to 
secure  the  tubes  in  the  veins 
by  ligatures.  B  represents  the 
hand  of  an  assistant  hold- 
ing the  efferent  tube  and  the 
lips  of  the  small  wound  to- 
gether, and  A  shows  the  affer- 
ent tube  secured  in  the  same 
manner.  The  india-rubber 
portion  of  the  apparatus,  filled 
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with  water,  and  kept  so  by  turning  the  cock  at  each  end 
of  it,  is  now  fitted  into  the  two  tubes.  The  cocks  are 
then  turned  straight,  and  the  operation  commenced  by 
compressing  the  india-rubber  tube  on  the  efferent  side 
D,  and  squeezing  the  bulb  c ;  this  forces  two  drachms  of 
water  into  the  afferent  vein,  ^ext  shift  the  hand  D  to 
d'  and  compress  the  tube  on  the  afferent  side,  then 
allow  the  bulb  to  expand  slowly,  when  blood  will  be 
drawn  into  it  from  the  efferent  vein.  By  repeating  this 
process  any  quantity  of  blood  can,  at  any  rate,  be  trans- 
mitted, the  amount  being  measured  by  counting  the 
number  of  times  the  bulb  is  emptied. 

Hutchinson's  flexible  catheter  has  been  already  re- 
ferred to.  Its  method  of  use  is  here  explained.  Fig. 
78  represents  a  silver  prostatic  catheter,  with  this  pecu- 
liarity— that  instead  of  having  two  eyes,  one  on  either 
side,  there  is  only  one,  placed  in  front.     This  catheter 


Fig.  79. 


having  been  passed  into  the  bladder,  a  flexible  india- 
rubber  catheter  or  tube,  represented  in  Fig.   79  (it  is 
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represented  as  tied  in  knots  in  order  to  show  its  perfect 
flexibility),  is  passed  through  the  silver  catheter,  its 
point  emerging  through  the  eye.  Then  as  the  silver 
catheter  is  withdrawn,  the  india-rubber  one  is  pushed 
down  the  tube  wdth  the  rod  (Fig.  80),  and  thus  it  is 
prevented  from  being  withdrawn  with  the  silver  catheter. 

Fig.  80. 


In  order  to  retain  the  india-rubber  catheter  in  the  blad- 
der, the  metal  nozzle  with  two  rings  (Fig.  81)  is  intro- 
duced, and  fastened  to  the  penis  by  tapes  and  plaster. 
The  stiletted  plug  (Fig.  81)  is  then  placed  in  the  nozzle. 
It  is  found  that  a  flexible  catheter  thus  fixed  will  be 
retained  in  the  urethra  without  the  least  fear  of  its  being 

Fig.  81. 


extruded.  In  very  many  cases  the  india-rubber  cathe- 
ter can  be  introduced  without  the  intervention  of  the 
silver  catheter.  These  catheters,  and  the  apparatus  com- 
plete, are  manufactured  by  Messrs.  Krohne  &  Sesemann, 
of  Duke  Street,  Manchester  Square. 

The  method  of  bloodless  operations  introduced  by  Es- 
march  may  be  carried  out  by  two  methods.     One  con- 
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sists  of  an  elastic  bandage,  which  is  applied  firmly  from 
the  extremity  of  the  limb  to  be  operated  on  to  a  point 
above  the  site  of  the  operation.  A  thick  india-rubber 
cord  is  then  wound  very  tightly  round  the  limb  just 
above  the  edge  of  the  elastic  bandage,  which  is  then  re- 
moved. The  limb  below  the  india-rubber  cord  will 
then  be  found  perfectly  blanched  and  empty  of  blood. 
A  second  method  is  described  by  Mr.  Cripps  in  the 
^^  Lancet  ^^  of  October  11th,  1873:' 

^^The  following  is  a  simple  modification  of  Esmarch's 
arrangement,  by  which  many  yards  of  elastic  bandage 
may  be  dispensed  with,  and  it  can  be  easily  and  quickly 
applied. 

"To  apply  this  to  the  arm,  three  or  four  complete 
turns  of  the  elastic  ring  (Fig.  82)  are  wound  tightly 

Fig.  82. 


round  the  hand  in  such  a  manner  as  to  include  the  fin- 
gers and  thumb,  care  being  taken  that  the  turns  lie  even 
and  do  not  cross  one  another.  The  reel  is  then  put  up 
under  the  free  portion  of  the  ring  connecting  the  upper 
and  lower  coil.     The  reel  is  passed  round  and  round  the 
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limb  in  an  upward  direction :  tlius  each  coil  is  unwound 
from  below  as  another  is  added  above.  In  this  way  four 
tight  coils  of  india-rubber  are  carried  up  the  limb  to  any 
distance  required.  The  degree  of  tightness  can  be  regu- 
lated with  the  greatest  nicety  by  the  distance  the  reel  is 
drawn  from  the  limb  by  the  bandager. 

"  This  method  of  driving  blood  from  the  limb  answers 
perfectly  in  the  arm  and  in  the  lower  part  of  the  leg; 
but  in  carrying  the  bandage  over  the  popliteal  space  the 
flexor  tendons  prevent  the  artery  being  effectually  com- 
pressed. A  firm  pad  in  the  space  would  probably  an- 
swer the  purpose. 

^'It  may  be  unrolled  by  reversing  the  action  of  the 
wheel  to  remove  the  bandage.'^ 

In  opening  a  deepseated  abscess  in  the  neighborhood 
of  important  parts  the  best  plan  is  to  make  an  incision 
through  the  skin  only,  and  then  thrust  in  a  director 
until  the  cavity  of  the  abscess  is  reached,  which  will  be 
known  by  the  pus  welling  up  along  the  groove  of  the 
director.  Then  pass  the  blades  of  a  pair  of  dressing- 
forceps  along  the  director,  and  on  opening  them  a  free 
exit  will  be  given  to  the  matter.  A  drainage-tube  may 
be  then  inserted.  To  make  a  counter-opening  in  depend- 
ent parts  is  frequently  a  difficult  and  a  d'^ngerous  pro- 
ceeding. I  have  found  great  help  from  the  use  of  a 
rectum  trocar  and  canula.  Pass  the  canula,  with  the 
trocar  withdrawn  within  it,  down  to  the  point  where  the 
counter-opening  is  desired;  make  it  project  underneath 
the  skin,  and  then  rapidly  push  the  trocar  through  ; 
withdraw  the  trocar,  and  pass  a  drainage-tube  through 
the  canula,  or,  if  desirable,  enlarge  the  counter-opening 
by  passing  a  blunt-pointed  bistoury  down  by  the  side  of 
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the  projecting  end  of  the  canula.     (To  open  an  abscess 
by  the  antiseptic  method,  see  p.  165.) 

By  far  the  best  local  application  for  burns  is  collodion, 
the  flexile  of  the  Pharmacopoeia.  This  should  be  painted 
on  smoothly  with  a  large  brush.  It  will  frequently  pre- 
vent vesication,  if  it  has  not  already  taken  place.  If 
there  are  vesications  the  serum  should  be  let  out  through 
small  openings,  and  the  surface  painted  over  with  the 
collodion.  In  extensive  burns,  which  are  generally  ac- 
companied by  considerable  shock,  the  heat  of  the  body 
must  be  maintained,  and  stimulants  freely  given,  with 
opiates  to  relieve  pain. 
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Abdomen,  injuries  to,  76 
Abscesses,  opening,  under  carbolic 
acid,  165 
deepseafeed,  182 
Accidental  hemorrhage  in  parturi- 
tion, 139 
Acetabulum,  fracture  of,  88 
Acids,  injury  of  the  eye  by,  27 

larynx  by,  32 
Aconitum  Napellus,  poisoning  by, 

157 
Aitkin's  Crimean  arm  splints,  56 
Alcohol,  poisoning  by,  154 
Amputation  of  arm,  62 

at  elbow-joint,  71 
of  fingers,  73 
of  forearm,  72 
of  foot,  137 
at  knee-joint,  125 
of  leg,  137 
at  shoulder-joint,  61 
at  the  hip-joint,  124 
of  thigh   in   upper   and   lower 

third,  125 
of  thumb,  73 
of  toes,  138 
Anterior  chamber,  effusion  of  blood 

into,  25 
Anterior  tibial  artery,  ligature  of, 

108 
Antiseptic  atmosphere,  162 
gauze,  161 

bandage,  161 
treatment,  160 
Antrum,  fractures  of,  18 
Ankle-joint,  dislocation  of,  133 

sprains  of,  103 
Arm  and  hand  presentation,  146 
Arnold's  splint,  130 
Arsenic,  poisoning  by,  151 
Artificial  respiration,  39 
Aspirator,  description  of,  174 
use  of,  in  hernia,  82 


Aspirator,   use   of,   in   retention  of 

urine,  94 
Atropa  belladonna,    poisoning   by, 
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Bandage  for  fracture  of  lower  jaw, 

19 
Bladder,  foreign  bodies  in  the  fe- 
male, 91 

injury  to,  90 

puncture  of,  by  rectum,  92 

rupture  of,  148 
Blue  vitriol,  poisoning  by,  152 
Breech  presentation,  145 
Boracic  acid  in  dressings,  162 
Burns,  183 


Caesarian  section,  142 
Carbolic  acid,  161 

dressing,  167 
Carbolized  silk  sutures,  165 
Carpal  bones,  dislocation  of,  70 

fracture  of,  67 
Canula  for  tracheotomy,  35 
Catgut  ligature,  164 
Catheter,  india-rubber,  179 

probe-pointed,  93 

prostatic,  178 
Cantharides,  poisoning  by,  153 
Chloride  of  zinc  dressing,  163 

poisoning  by,  152 
Chloroform,  death  from,  155 
Choroid,  injuries  to,  27 
Clavicle,  dislocation  of,  50 

fracture  of,  49 
Clove-hitch,  71 
Coins  in  the  throat,  31 
Colles's  fracture  of  radius,  65 
Common  carotid,  ligature  of,  38 
Compound  fractures,  treatment  by 

carbolic  acid,  168 
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Compound  fractures  of  the  leg,  130 
Conjunctiva,  effusion  of  blood  under, 
22 
lacerations  of,  22 
Cord,  prolapse  of,  147 
Cornea,  abrasions  of,  23 
foreign  bodies  in,  22 

instrument  for  removal  of, 
23 
wounds  of,  24 
Coronoid  process,  fracture  of,  63 
Corrosive  sublimate,  poisoning  by. 

152 
Counter  openings,  182 
Cock's   operation  for    retention   of 

urine,  96 
Craniotomy,  143 
forceps,  144 
Cut-throat,  36 

Cyanide  of  potassium,  poisoning  by, 
154 


Dalby's  carminative,  poisoning  by, 

154 
Decapitation  of  foetus,  145 
Detachment  of  iris,  25 
Dilating  bags,  141 
Dislocation  of  ankle-joint,  133 
clavicle,  50 

femur  on  to  the  pubes,  120 
on  dorsum  ilii,  114 
into  foramen  ovale,  118 

sciatic  notch,  116 
reduction  of,  by  extension, 
121,  122 
manipulation,  119 
humerus,  subcoracoid,  57 
subglenoid,  57 
subspinous,  58 
reduction  of,  by  extension, 
59 
manipulation,  59 
lens,  26 
lower  jaw,  20 
metatarsal  bones,  136 
patella,  126 
radius,  68 

and  ulna,  69 
scapula,  51 

semilunar  cartilages,  133 
spine,  21 
tarsal  bones,  135 
thumb,  70 
tibia,  133 
Drainage-tube,  164 


Drowning,  39 
Dupuytren's  splint,  128 


Ears,  foreign  bodies  in,  14 

forceps  for,  13 
Elbow-joint,  amputation  at,  72 

compound  injuries  to,  71 

excision  of,  71 

injuries  to,  62 
Elevator,  12 
Embryulcia,  144 
Emphysema,  44 
Epistaxis,  16 

Esmarch's  bloodless  operations,  180 
Essential   oil    of    bitter    almonds, 

poisoning  by,  154 
Extension  by  weight,  174 
Extirpation  of  eyeball,  28 
Eye,  extirpation  of,  28 

bandage,  25 

foreign  bodies  within,  28 
under  lid,  24 

injuries  to,  from  chemicals,  27 
gunpowder,  28 

needles  for  operations   on  the, 
23 

speculum,  23 

lids,  wounds  of,  13 


Face,  injuries  to,  13 

presentation,  145 
Female  bladder,  foreign  bodies  in, 

91 
Femoral  hernia,  85 
Femoral  artery,  application  of  tour- 
niquet to,  105 
digital  pressure  on,  105 
ligature  of,  106 
wounds  of,  105 
Femur,  compound  injuries  of,  122 
Fingers,  amputation  of,  73 
Fish-bones  in  the  throat,  30 
Flooding,  14] 
Foot,  amputations  of,  137 
Forceps  for  the  ear,  13 
Foreign  bodies  in  oesophagus,  31 
cornea,  22 
eye,  28 

under  eyelid,  24 
in  the  larynx,  31 
nose,  14 
pharynx,  30 
rectum,  100 
trachea,  32 
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Foreign  bodies  in  the  urethra,  90 
Fracture  of  antrum,  18 
base  of  skull,  12 
carpal  and  metacarpal  bones,  67 
clavicle,  48 

coronoid  process  of  ulna,  63 
at  elbow-joint,  57 
the  femur,  neck  of,  108 

table  of  diagnosis  in,  109 

shaft  of,  111 

in  children,  113 
fibula,  128 
humerus^  neck  of,  52 

shaft  of,  55 

lower  extremity  of,  56 
iiito  the  knee-joint,  113 
lower  jaw,  18 
metatarsal  bones  and  phalanges, 

136 
nasal  bones,  17 
olecranon,  62 
patella,  126 
pelvis,  88 
radius,  neck  of,  63 

shaft  of,  64 

and  ulna,  67 
ribs,  42 
sacrum,  89 
scapula,  61 
skull,  9 
spine,  20 
tarsal  bones,  135 
tibia,  128 

tibia  and  fibula,  129 
ulna,  shaft  of,  63 
upper  jaw,  17 
zygoma,  18 


Gastrocnemius,  rupture  of,  103 
Gauze  bandage,  161 
Glaucoma,  traumatic,  26 
Godfrey's  cordial,  poisoning  by,  153 
Gordon's    apparatus   for    fractured 
clavicle,  48 
splint  for  Colles's  frature,  65 
Gunpowder,  injuries  of  the  eye  from, 

28 
Gunshot  wound  of  chest,  46 
Gutta-percha  splints,  173 


Hsemothorax,  45 

Hamilton's  tables  of  injuries  to  the 

shoulder,  54,  55 
Hands  and  feet  presentation,  146 


Hands  and  head  presentation,  146 
Hanging,  41 

Hartshorn  and  oil,  poisoning  by,  151 
Hemlock,  poisoning  by,  156 
Hernia,  the  aspirator  in,  82 

femoral,  85    - 

inflamed,  80 

inguinal,  84 

obstructed,  79 

obturator,  86 

operation  for,  82 

strangulated,  §0 

the  taxis  in,  81 

umbilical,  84 

of  lung,  44 
Key's  saw,  12 
Hip-joint,  contusion  of,  102 

amputation  at,  124 
Horsehair  probang,  31 
Humerus,  dislocation  of,  57,  59 

fracture  of,  52,  56 


Induction  of  premature  labor,  141 
Inguinal  hernia,  84 
Injuries  to  cerebral  nerves,  12 
Instrument  for  plugging  nose,  19 

removing   foreign    bodies   from 
cornea,  23 
Intestines,  constriction  of,  78 

foreign  bodies  in,  79 

gangrene  of,  78 

protrusion  of,  78 

wounds  of,  78 
Iris,  injury  to,  25 

detachment  of,  25 

prolapse  of,  25 
Iron  in  cornea,  22 


Knee-joint,  amputation  at,  125 
compound  injuries  to,  123 
excision  of,  123 
fractures  into,  113 
wounds  of,  104 


Laryngo-tracheotomy,  34 

Laryngotomy,  33 

Larynx,  foreign  bodies  in,  31 

injury  by  acids,  33 

scalds  of,  32 
Leg,  amputation  of  the,  137 
Lens,  dislocation  of,  26 

injury  to,  26 
Liebreich's  eye-bandage,  25 
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Ligamentum    patellae,    rupture   of, 

103 
Lime,  injury  of  the  eye  by,  27 
Lips,  wounds  of,  14 
Lower  jaw,  dislocations  of,  20 

fractures  of,  18 
Lung,  hernia  of,  44 
wound  of,  44 


Mclntyre's  splint,  114 

McNalty's  splint  for  fracture  of  leg. 

131 
Malar  bone,  fracture  of,  18 
Mal-presentations,  145 
Metacarpal  bones,  fracture  of,  67 
Money  probang,  32 
Muscles,  rupture  of  abdominal,  76 

of  lower  extremity,  102 
Mussels,  poisoning  by,  153 


Nasal  bones,  fracture  of,  17 
Needle-holder,  13 

in  the  hand,  47 
Nitric  acid,  poisoning  by,  150 
Nose,  bleeding  from,  16 

foreign  bodies  in,  14 

plugging  the,  16 


Obturator  hernia,  86 
CEsophagus,  foreign  bodies  in,  31 
Olecranon,  fracture  of,  62 
Omentum,  protrusion  of,  79 
Opium,  poisoning  by,  153 
Orbit,  injuries  to,  29 
Orpiment,  poisoning  by,  152 
Oxalic  acid,  poisoning  by,  150 


Palmar  arch,  wounds  of,  47 
Paracentesis  thoracis,  45 
Paregoric  elixir,  poisoning  by,  154 
Paraphimosis,  98 

Parturition,  accidental  hemorrhage 
in,  139 

emergencies  of,  139 
Pasteboard  splints,  172 
Patella,  dislocation  of,  126 

fracture  of,  126 
Pelvis,  fracture  of  bones  of  the,  88 
Penis,  injuries  to,  98 
Perforator,  144 
Perineal  catheter,  96 
Perineum,  rupture  of,  148 


Peritoneum,  rupture  of  the,  78 
Pharynx,  foreign  bodies  in,  30 
Phosphorus,  poisoning  by,  151 
Phimosis,  99 
Pins  in  the  throat,  30 
Placenta  praevia,  140 
Placenta,  retained,  140,  141 
Plantaris,  rupture  of,  103 
Plaster  of  Paris  bandage,  172 
Plugging  posterior  nares,  16 
Pneumothorax,  45 
Poisoning  by  alcohol,  154 

arsenic,  151 

blue  vitriol,  152 

cantharides,  153 

chloroform,  155 

chloride  of  zinc,  152 

corrosive  sublimate,  152 

cyanide  of  potassium,  154 

Dalby's  carminative,  154 

Deadly  Nightshade,  158 

essential  oil  of  bitter  almonds, 
154 

Godfrey's  cordial,  153 

hartshorn  and  oil,  151 

hemlock,  156 

monkshood,  157 

mussels,  153 

nitric  acid,  150 

opium,  153 

orpiment,  152 

oxalic  acid,  150 

paregoric  elixir,  154 

phosphorus,  151 

prussic  acid,  154 

salt  of  sorrel,  150 

Scheele's  green,  151 

strychnia,  156 

sugar  of  lead,  152 
^  sulphuric  acid,  150 

tartar  emetic,  152 

tobacco,  166 
Posterior  tibial  artery,  ligature  of, 

107 
Premature  labor,  induction  of,  141 
Prolapse  of  cord,  147 

iris,  25 
Prostate,  enlarged,  97 
Protective  oil-silk,  163 
Prussic  acid,  poisoning  by,  154 
Puerperal  convulsions,  147 
Puncture  of  bladder  by  rectum,  94 
Punctured  wounds  of  scalp,  9 


Radius,  dislocation  of,  68 
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Radius,  fracture  of  the  ijeck  of,  63 

shaft  of,  64 
Rectum,  foreign  bodies  in,  100 

hemorrhage  from,  100 
Retained  placenta,  140,  141 
Retention  of  urine,  92 

probe-pointed  catheter  for, 

93 
from  enharged  prostate,  97 
Ribs,  fracture  of,  42 


Sacrum,  fracture  of,  89 

Salt  of  sorrel,  poisoning  by,  150 

Saw  for  resection  of  shoulder-joint, 

61 
Scalds,  206 
Scapula,  dislocations  of,  51 

fractures  of,  51 
Scheele's  green,  poisoning  by,  151 
Scissors  for  extirpation  of  eyeball, 

28 
Sclerotic,  wounds  of,  24 
Scrotum,  injuries  of,  99 
Semilunar  cartilages,  dislocation  of, 

133 
Shoulder-joint,  amputation  at,  61 
compound  injuries  to,  60 
injuries  to,  51 
resection  of,  60 
presentation,  145 
Siphon  tube,  14 
Speculum  for  eye,  23 
Spine,  injury  to,  20 
Splint  for  fractures  of  the  neck  of 

humerus,  53 
Sprains  of  ankle-joint,  103 
Steam  spray  apparatus,  162 
Stomach-pump,  use  of,  158 
Strapping  in  fractured  ribs,  43 
Strychnia,  poisoning  by,  155 
Sugar  of  lead,  poisoning  by,  152 
Sulphuric  acid,  poisoning  by,  150 
Sylvester's  method  of  artificial  res- 
piration, 39 


Tarsal  bones,  dislocation  of,  135 

fracture  of,  135 
Tartar  emetic,  poisoning  by,  152 
Tendo-Achillis,  rupture  of,  103 
Testicle,  injuries  to,  99 
Thigh,  amputation  of,  124 
Throat,  stabs  in.  37 


Thumb,  amputation  of,  73 

dislocation  of,  70 
Tibia,  fracture  of,  128 
Tobacco,  poisoning  by,  156 
Toes,  amputation  of,  138 
Tongue,  wounds  of,  30 
Trachea,  foreign  bodies  in,  31,  32 
Tracheotomy,  34 
Transfusion,  176 
Trephining  the  skull,  10 
Turning,  146 


Ulna,  dislocation  of,  69 

fracture  of  the  shaft  of,  63 
Umbilical  hernia,  84 
Upper  jaw,  fracture  of,  17 
Urethra,  forceps  for,  91 

foreign  bodies  in,  90 

wounds  of,  92 
Urine,  extravasation  of,  98 

retention  of,  92 
Uterus,  injuries  to  pregnant,  100 

inversion  of,  149 

rupture  of,  147 


Vagina,  injuries  to,  100 

plugging  the,  140 
Vas  deferens,  rupture  of,  100 
Viscera,  injury  to  abdominal,  77 

protrusion  of,  78 


Wounds  of  abdominal  parietes,  77 

chest,  43 

cornea,  24 

eyelids,  13 

face,  13 

heart,  46 

intercostal  arteries,  43 

intestines,  78 

lips,  14 

lungs,  44 

palmar  arch,  47 

scalp,  9 

sclerotic,  24 

tongue,  30 

urethra,  92 

near  wrist-joint,  47 
Wrist-joint,  compound  injury  to,  73 


Zygoma,  fracture  of,  18 
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LEARED  on  Imperfect  Digestion.    Its  Causes  and  Treatment. 
Fifth  Edition.    Revised.  1.75 

LESCHER'S  Elements  of  Pharmacy.    For  Students.  3.00 

LEIBREICH'S  Atlas  of  Opthalmoscopy.    Quarto.    Colored  Plates. 

15.00 

LIVEING  on  Megrim,  Sick-Headache,  and  Some  Allied  Disorders. 
Svo.  6.00 

LEWIN  on  the  Treatment  of  Syphilis  with  Subcutaneous  Subli- 
mate Injections.    Illustrated.  2.25 

LIZARS  on  the  Use  and  Abuse  of  Tobacco.  0.60 

MACNAMARA'S  Manual  of  the  Diseases  of  the  Eye.    With 
Colored  and  other  Illustrations.    Second  Edition.  5.00 

MACKENZIE  on  Growths  in  the    Larynx.     With   numerous 
Colored  and  other  Illustrations.  3.00 

MACKENZIE  on  the  Laryngoscope  in  Diseases  of  the  Throat, 
&c.,  &c.    With  Illustrations.  3.00 

MACKENZIE'S  Pharmacopoeia  of  the  Hospital  for  Diseases  of 
the  Throat.  1.25 

MEIGS  &  PEPPER  on  the  Diseases  of  Children.    Fifth  Edition. 
Enlarged  and  improved.  Cloth,  6.00 ;  Leather,  '7.00 

MURPHY'S  Review  of  Chemistry  for  Students.  1.25 

MENDENHALL'S  Medical  Student's  Vade-Mecum.    Tenth  Edi- 
tion.   224  Illustrations.  2.50 

MAXSON'S  Practice  of  Medicine.  4.00 

MARSHALL'S  Physiological  Diagrams.    Life-size.    Beautifully 

Colored.  Price,  in  sheets,  50.00 

Mounted,  with  rollers,  80.00 

do.  Human  Body.    Its  Structure  and  Functions.    193 

Colored  Illustrations.    2  volumes.  10.00 

MAUNDER'S  Operative  Surgerv.    Second  Edition.    Illustrated. 

2.50 

MARTIN'S  Manual  of  Microscopic  Mounting.  3.00 

MEADOWS'  Manual  of  Midwifery.    With  Illustrations.         3.00 
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MILLER  on  Alcohol,  its  Use  and  Abuse.  $0.75 

do.      on  Alcohol,  and  LIZARS  on  Tobacco.  1.00 

NORRIS'  Contributions  to  Practical  Surgery.  4.00 
NEW  SYDENHAM  Society  Publications.          Per  Annum,  10.00 

OTT  on  the  Manufacture  of  Soaps  and  Candles.  2.50 

OVERMAN'S  Mineralogy,  Assaying  and  Mining.  1.25 
PHYSICIAN'S  VISITING  LIST.    Published  annually. 

SIZES  AND  PRICE. 

For  25  Patients  weekly.    Tucks,  pockets,  and  pencil,  1.00 

50        "               "               "           "                      "  1.25 

75        "               "               "           "                      "  1.50 

100        "                "                "            "                       "  2.00 

60        "               "  2  vols.  {J-,  to  5"-.  I        "  2.60 


100        "  "2vols.{f„-f/j>'-.}        "  3.00 

INTERLEAVED  EDITION. 

For  25  Patients  weekly,  interleaved,  tucks,  pockets,  &c.,    1.50 
50        "  "  "  "  "  "      1.70 

60        "  "2vota.{J-',"/™«.}    "  "      3.00 

POWERS,  HOLMES,  ANSTIE  &  BARNES'  Reports  on  the  Pro- 
gress of  Medicine,  Surgery,  &c.  Octavo.  2.00 
PARKE'S  Practical  Hygiene.  Fourth  Edition.  6.00 
POWERS'  Student's  Guide  to  the  Diseases  of  the  Eye.  Preparing. 
PENNSYLVANIA  Hospital  Reports.  1868  and  1869.  Each,  4.00 
PAGET'S  Surgical  Pathology.  Third  Edition.  Illustrations.  7.50 
PEREIRA'S  Prescription  Book.    Fifteenth  Edition. 

Cloth,  1.25;  Leather,  with  tucks,  1.50 
PROCTOR'S  (Barnard's)  Practical  Pharmacy.  5.00 

PARKER'S  Modern  Treatment  of  Syphilis.    Fifth  Edition.    4.25 
PRINCE'S  Plastic  and  Orthopedic  Surgery.  4.50 

do.        Galvano-Tlierapeutics.     Illustrated.  1.25 

PIESSE'S  Art  of  Perfumery.    Third  Edition.    Illustrations.    3.00 
PIGGOTT  on  Copper  Mining  and  Copper  Ore,  &c.  1.50 

PHYSICIAN'S  CASE  RECORD  and  Prescription  Blanks.  Pocket 
Edition,  40c.  per  copy  ;  3.75  per  doz.    Office  Edition,  4to,      1.50 
RINDFLEISCH'S  Text-Book  of  Pathological  Histology.    208  Il- 
lustrations. Cloth,  6.00 ;  Leather,  7.00 
ROBERTS'  Theory  and  Practice  of  Medicine. 

Cloth,  5.00 ;  Sheep,  6.00 
REYNOLDS'  Clinical  Uses  of  Electricity.  Second  Edition.  1.25 
RYAN'S  Philosophy  of  Marriage.  1.00 

RADCLIFFE  on  Epilepsy,  Pain,  Paralysis,  &c.    With  Illustra- 
tions. 2.00 
ROBERTSON'S  Manual  on  Extracting  Teeth.  1.50 
REESE'S  Analysis  of  Physiology.  1.50 


REESE'S  American  Medical  Formulary.  $1.50 

RICHARDSON'S  Mechanical  Dentistry.    Second  Edition.      4.50 
ROBERTS'  Students'  Guide  to  the  Practice  of  Midwifery.    Pre- 
paring. 
ROSS.    The  Graft  Theory  of  Disease.  4.00 

RIGBY'S  Obstetric  Memoranda.    Fourth  Edition.  0.50 

RIHL  &  O'CONNER'S  Physician's  Diary,  Journal,  &c.  7.50 

RUPPANER'S  Principles  and  Practice  of  Laryngoscopy  and 
Rhinoscopy.    Octavo.  1.50 

REPORTS  on  the  Progress  of  Medicine,  Surgery,  &c.    Prepared 
for  the  Sydenham  Society  of  London.  2.00 

SANDERSON'S  Hand-Book  for  the  Physiological  Laboratory. 
350  Illustrations.    2  volumes.  8.00 

SIEVEKING'S  Medical  Adviser  in  Life  Assurance.  2.25 

SWAIN'S  Surgical  Emergencies.    Preparing. 
STILLE'S  Epidemic  Meningitis ;  or,  Cerebro-spinal  Meningitis. 
Octavo.  2.00 

do.        General  Pathology.    Second  Edition.    Preparing. 
SCHULTZE'S  ObstetricalDiagrams.    20  Large  Maps. 

In  Sheets,  15.00 ;  Mounted  on  Rollers,  30.00 
SANSOM  on  Chloroform.  Its  Action  and  Administration.  2.00 
SCANZONI  on  the  Diseases  of  Women.    Illustrated.  5.00 

STOKES'  Diseases  of  the  Heart  and  Aorta,  S.Oq 

SYDENHAM  SOCIETY.    A  Complete  Set  of  the  Publications  of 
the  old  Sydenham  Society.    40  volumes.  60.00 

SANKEY'S  Lectures  on  Mental  Diseases.    Octavo.  3.25 

SWERINGEN'S  Pharmaceutical  Dictionary.  A  Lexicon  of  Phar- 
maceutical Science.  Cloth,  5.00 ;  Leather,  6.00 
SHEPPARD'S  Lectures  on  Madness.    Octavo.  2.50 
SAVAGE'S  Surgery,  Surgical  Pathology,  and  Surgical  Anatomy 
of  the  Female  Pelvic  Organs.    Quarto.    Colored  Plates.    Pre- 
paring. 

do.         Surgery  of  the    Female    Pelvic    Organs.     Colored 
Plates.    Third  Edition.    Preparing. 

SQUIRE'S  Companion  to  the  British    Pharmacopoeia.     Ninth 
Edition,  4.50 

TANNER'S  Practice  of  Medicine,    Sixth  American,  from  the 

Last  Loudon  Edition.  Cloth,  6.00 ;  Leather,  7.00 

do.        Practical  Treatise  on  the  Diseases  of  Infancy  and 

Childhood.    Third  Edition.  3.50 

do.        Memoranda  of  Poisons.    New  Edition.  0.75 

TYSON'S  Cell  Doctrine.    With  numerous  Illustrations.  2.00 

TAFT'S  Operative  Dentistry.    Second  Edition.    Illustrated.    4.50 

TROUSSEAU'S  Clinical  Medicine.    5  volumes,  octavo.    Vols.  1, 

2,  and  3,  $5  each ;  Vols.  4  and  5,  each  4.00 

Do.    do.    Complete  in  2  vols.,  octavo.  Cloth,  10.00;  Leather,  12.00 
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TILT  on  Change  of  Life  in  Women.    Third  Edition.  |3.00 

TOYNBEE  on  the  Ear.    By  Hinton.  5.00 

THOMPSON  on  the  Prevention  and  Treatment  of  Calculous 
Disease.  1.00 

THOMPSON'S  Clinical  Lectures  on  Diseases  of  the  Urinary- 
Organs.    Third  London  Edition.  2.50 
do.             Practical    Lithotomy    and    Lithrotrity.     Illus- 
trated. 4.00 
THOROWGOOD'S  Student's  Guide  to  Materia  Medica.    Illus- 
trated.    Preparing. 
TYLER  SMITH'S  Obstetrics.    With  Illustrations.  5.00 
THOROWGOOD  on  Asthma.    Second  Edition.  1.75 
TOMES'  Dental  Surgery.  Second  Edition.  263  Illustrations.  5.00 
do.       Dental  Anatomy  and  Physiology.     With  illustrations. 
Preparing. 
TUKE'S  Influence  of  the  Mind  upon  the  Body.  London  Ed,  4.00 
TIBBITT'S  Hand-Book  of  Medical  Electricity.    Illustrated.  2.00 
VIRCHOWS  Cellular  Pathology.    With  Engravings.               5.00 
VAN  DER  KOLK  on  the  Pathology  and  Therapeutics  of  Mental 
Diseases.                                                                                          3.00 
WARING'S  Practical  Therapeutics.    From  the  Third  London 
Edition.                                                     Cloth,  5.00;  Leather,  6.00 
WYTHES'  Pocket,  Dose,  and  Symptom-Book.    Eleventh  Edition. 
Cloth,  1.25 ;  Leather,  with  tucks,  1.50 
WILKS  &  MOXON'S  Lectures  on  Pathological  Anatomy.    Pre- 
paring. 
WILSON'S  Management  of  the  Skin  and  Hair.  1.25 
do.          Hand-Book  of  Hygiene  and  Sanitary  Science.      2.50 
WARD  on  the  Liver  and  Intestinal  Canal.                                 3.00 
WILSON'S  Anatomist's  Vade-Mecum.    Ninth  Edition.     Illus- 
trated.                                                                                             5.50 
WEDL'S  Pathology  of  the  Teeth.    105  Illustrations. 

Cloth,  4.50 ;  Leather,  5.60 
WOODMAN  &  TIDY'S  Handy  Book  of  Forensic  Medicine  and 

Toxicology.    Preparing. 
WELLS  on  the  Diseases  of  the  Eye.     With  Opthalmoscopic 
Plates  and  numerous  Engravings  on  wood.    Third  London 
Edition.  Cloth,  5.00;  Sheep,  6,00 

do.        Long,  Short,  and  Weak  Sight.    Third  Edition.  3.00 

WRIGHT  on  Headaches.  Their  Causes  and  Cure.  12mo.  1.25 
WALTON'S  Practical  Treatise  on  Diseases  of  the  Eye.  Third 
Edition.  300  Engravings,  and  20  Chromo-Lithographs.  Pre- 
paring. 
WATERS  on  Diseases  of  the  Chest.  Second  Edition.  Octavo.  5.00 
WALKER  on  Intermarriage.    With  Illustrations.  1.50 
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